











P, 0. Box 239 
Jeddah 


Jeddah 
Dear Mr, Husseini: 

We expect to depart Jeddah on Tuesday Morning, April 26, to 
make another trip over the proposed railroad route between Jeddah and 
Riyadh, 

Will you please advise the necessary authorities at the 
following locations to supply us with petroleum products required for 
this trip: 

Yenbo 
Medina 
Anaiga 
Marratt 
Ryadh 
Muwait, 
Yours very truly, 
INTERNATIONAL ENGINEERING 00., INC. 


CG. BE Buek 
Project Nanager 





ec: Jy A. Dunaway, TCA 
BE, F, Sinclair, TOA 


CEB wf 
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INTERNATIONAL ENGINEERING COMPANY, INC. 
74 NEW MONTGOMERY S!REET 
SAN FRANCISCO 5, CALIFORNIA 


February 15, 1953 


Mr, E, F, Sinclair 

Chief, Transportation and Communications Division 
Technical Cooperation Administration 

Jeddah, Saudi Arabia 

Dear lir, Sinclair: 

On or about Friday, February 20, we expect to send our next 
group to the field for the purpose of continuing the railroad survey, 

This group will consist of four Americans and eight Saudi 
Arabs, 

Will you please make arrangements, therefore, to have the Saudi 
authorities at the following locations aacvised so that arrangements can 
be made for picking up fuel, supplies, etc, along the route; 

Yenbu, 

Medina, 

Anaiza and Riyadh, 
Yours very truly, 
INTERNATIONAL ENGINEERING CO., INC, 
4%. Preh 


C, E, Buck 
Project Manager 


ec: Mr. Sadek Husseini, Jeddah 


CEB :wib 
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WITED STATES OF AMERICA 
TECHNICAL COOPERATTON ADMINISTRATTON 


JiAde, Soult Arabia 
Fotwuary 5, 1953 


MEMORANDUM TO: Mey John A, Dunaway 
Aeting Us 5, Dixeotor of ‘Tookmieal 
Cooperation {n Sand? Arabis 


FROM: Edward F, Sdnolair, Chie? 
Trensportetion and Coommmicetions Division 


Ms Piold tip Report 


Mosere. G,E, Buck, J. Pearson end R. Varney of International 
Rugincaring Company, Mr. Re MoKay of Saudi Arabian Railroad, Mr, Goularsi 
end myeolf left Jidda at 7:00 am on January 16th for the purpose of 
neking a gromé eurvey of proposed Route No. 7 for the construction of a 
ratlrond line from Riyadh to Jidda, In moking the round-trip to Jidda, 
we travelled approximately 1,990 niles, 


From Jidda ve went north through febigh to then east to 
Medina, end from Medina in a northeasterly direction to Anazia and Baraide, 
Fron Anasie we came south to a place 


Incidentally, Route No. 7 was planned from Al Kharj, but our engineers 
feel that 1% is quite possible to bring the 

thus continve the present refilroad line. Thie wae also considered from 
the fuct thet it is understood that Riyadh will be the headquarters 
the ontire raflvoad, The engineers felt that the entire trip was 
complete sutcess insofar as they were 
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Qn our retura trip from Riyadh 
and it was the consensus thst this route could be 
constructing s railroad was concerned de to verious sections of rough 
terrain, mountains, etc, and the lack of population slong the route. 


At Yanbu, with e population of apyroxinately 7,000, we viakted the 
Amir and had quite a discussion as to the surrounding country and possible 
passes through the mountains to Medina, which information proved most 
valuable to us. While at Yanbu we made an Inspection of ite harbor 
feotlities in company with the Amir, who, incidentally, is very desirous 


tisit to Yanbu they expected a 
for use in Medina. 


Papeegaine 2» 
setae 


T noticed considerable wheat, 


You may wish to discues this improvement in harbor facilities 
at Yenbu with the SAG authorities, thus giving Sauii Arabia another 
& population of approximately 25,000, we met 
» Agrioultural representative of the SAG, Mosud 
much apprestlate a visit of our agricultural 
o them. in-their village, which I noticed 


congestion which each year occurs 
port on the Red Sea, 


coremonios at Medina, 
that it would prove 


' 
wa 
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Anazia as from Baraida, which are about 40 lon, apart, and thus save the 
cost of constructing a branch Line out of Anasia, 


The engincers feel that no difficulties will be met in the 
construction of a branch line from Jidda to Mecca, Also, consideration 
vill be given to constructing a track on the presont pier at Jidda, i.e, 
vbether the present construction will hold up under such a track, or 
will it be necessary to reinforce ov construct an additional pier, 


Gad epi lescdig ohag Niel pa yrdpir met kg 
and Jidds on the proposed Route No, 7 will be in the neighborhood of 
850 to 900 miles in length, 


The next step in the railrway survey will be the aerial 
photography, after which the Engineering Compeny will send out their men 
to set ground control for Aero Service, 


T shall keep you currently informed of all matters concerning 
this project, 


Attached hereto is a map showing the route wo travelled. 


PRorine Yoo Jo/s9s4 <a 
DP 
P 
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Peeesrerresererrereresecsseeess d 
USA OPERATIONS MISSION 10 SAUDI ARABIA 
American Bnbassy = Jidda 


a iii 


Dear Paul: 


Supplementing my letter of February 18th, concerning the 
survey of the Hejaz Railroad: 


Mr. Zahed only returned to Jidda this week, and I am en- 
closing herewith copy of the official report of the survey as 
submitted to the Joint Committee for the rehabilitation of this 
= composed of representatives from Jordan, Syria and Saudi 
Arabia. 


We have been informed that there will be no action taken for 
the present in connection with restoring the railroad, 


Sincerely yours, 


Harland J, Corson 
Director 
USA Operations Mission to Saudi Arabia 


Mr. Paul Taggert, 
Chief, Iraq, Saudi Arabia, Lebanon, Syria Division, 
Near ast, South Asia and Africa Operations, 
Foreign Operations Administration, 
Washington 25, D. C, 


HdCorson/erm 


The following is a report on the reconnaissance made over the Hejes Railroad 
from Medina, Saudi Arabia to Ma'an, Jordan, by the Committee set forth below: 


Mr, Bedia Qulaby, Syrian Representative 
Mr, Fuad A, Zahed, Saudi Arabia Representative 
Mr. C, T. Warren, Saudi Arabia Representative 


Ih addition to the above Committee, the following persons made the recon- 
Naissance with the Committee at the request of the Saudi Arabian Goverment: 


Mr, E. F, Sinclair, Chief, Transportation and Commmications, Point I¥ 
Mr, Glen F. Brown, Chief, Natural Resources, Point IV 
Mr, C, E, Buck, Consulting Engineer 


The party left Jidda by plane on Saturday morning, January 30, 1954, and pro- 
ceeded to Medina and from there travelled by motor convoy to Ma'an, Jordan, arriv- 
ing Saturday, February 6, 1954. 


The Hejaz Railroad is located in mountainous sections generally following the 
old pilgrim road, It follows along the wadis frequently crossing rough rocky ter- 
rain and flat gravel plains, 


the 
with a minimm amount of expenditure. However, the 
have to be newly constructed, It will be necessary to provide pumps, pover plants, 
ete, for fuel and watering stations along the route, 


It 49 antiodpated that radio communications vil] be provided for the length 
of the railroad. 


To arrive at an accurate estimate of quantity and cost a detailed survey 
should be made in erder to compile the necessary d-tailed information before any 


o2« 


other steps are taken with respect to the restoration of this railroad, 


Mo thought was given to a relocation of the present line, However, it was 
observed that there may be one or two places vhere the relocation of the line will 
make for better and more economical operation, This, however, can be determined 
after the survey has been completed. 


Eleven wells were noted along the route and Pony a of water were collected for 
analysis, peapdies Aad at g seeder ag ped cog wells, the depth to water ranging 
from three to seventy-two feet beneath the surface of the land, Water in the hard 
ph gd ole Ula is elites sad eer ten Vin sallived $001 Oane 

from alluvial gravels in Hamda and tributary wadis. The larger supplies of 
water lie inthe lower sections of the sandstone at Al ‘Ula and northward, Artesian 
water at Tebuk has possibilities for agricultural development, 


In addition to the water, fragments of an iron-bearing formation, a limestone 
series, and sedimentary beds of an age comparable to the phosphate beds in Jordan 
were seen, Studies of these formations may justify development of raw materials to 
be hauled on the restored railroad. 


In restoring the Hejaz Railroad to norma) operation it will greatly improve the 
economic conditions in all of the countries concerned, especially in Saudi Arabia, as 
it will be possible to ship fresh fruits and vegetables, as well as other commodities, 
into the country which will help in building up the standard of living as well as 
linking Saudi Arabia with other countries by means of a rail route, This will be of 
great importance to the Moslem world as a means of transportation to the Holy Cities 
of Medina and Mecca, 


No consideration has been given in the estimate for new engines or other rolling 
stock to be used on the line. However, it is strongly recommended that serious con. 
sideration be given to the use of deisel locomotives, 


It is estimated that the cost of rehabilitating the Hejez Railroad from Ma'an, 
Jordan to Medina, Saudi Arabia, is approximately 40,000,000 Syrian pounds, this de- 
pending cn a detailed survey of drainage areas which will determine the mmber of 
bridges and culverts required, 


In considering the present investment in the railroad, fhe Committee feels that 
the above expenditure for restoration of the line is justified, 


Dated at Damascus, Syria, the llth day of February, 1954. 


Bedia =, 
Fuad A, Zahed 
Sion C, T, Warren 





THE UNITED STATES OF AMERICA 
AND 
INTERNATIONAL ENGINEERING CO,, INC, 


MEMORANDUM OP AGREEMENT made this 4th day of December, 1952 between the 
Governnent of the lnited States of America, represented by the Technical 
Cooperation Administration of the Department of State (hereinafter referred 
to as the "TCA") and the International Engineering Company, Inc., (hereinafter 
referred to as the "Contractor"), a corporation organized and existing under 
the laws of the State of Nevada, with its offices and principal plaee of business 
at 74 New Montgomery Street, San Franciseo, California, 

WHERBAS, the Governnent of the United States of Amerioa, acting through 
the TCA, pursuant to the Act for Internation: 1 Development (22 0.8.0, 1597), 
is prepared, as part of ite technical cooperation program with the Kingdon of 
Saudi Arabia, wader the terms of « bilateral project agreenent vith the 
Governnent of Saudi trabla, to cooperate with the Kingdon of Saudi Arabia in 
making « railroad survey to which both governnents will contribute « part of 
the cost; and 

WHEREAS, the TCA has determined that the Contractor 1s well qualified to 
make suoh a survey on its behalf, and thet utilisation of the Contractor's 
services will result in the most effective utilisation of public and private 
personnel ond facilities in carrying out the purposes of the Act for Internstional 
Development in this instance; and 

WHEREAS, the Contractor has indicated its willingness to furnish such a 


Av" survoy to the Bingdom of Saudi Arubta on behalf of the 0h; 


~~ 
WOW, THEREFORE, THE PARTIES HERETO AGREE AS FOLLOWS: 
ARTICLE I 


Ay (mn behalf of the TCA and for the Government of Saudi Arabia, the 
Contractor shall make « railroad survey. In executing this survey, the 
Contractor shall perform all services subject to the inspection and acceptance 
of the United States Director of Technical Cooperation for Saudi Arabla or his 
duly designated representative (hereinafter referred as the "Inspector"), 

1, Along the entire route of the railroad whieh shall extend from 
Riyadh to Jidda, the Contractor shall perform the following services with the 
degree of accuracy necessary for the letting of construction contracts and the 
securing of financing for the subsequent railroad construction: 

a. Select and loeste with adequate markings, spaced at 
intervals not greater than § miles, the most advantageous 
route and guage from both an economic and engineering 
standpoint acceptable to the TCA and the Governnent of 
Saudi Arabia, and prepare the necessary maps and profiles 
showing the grades and curves; 

be Furnish specifications, ineluding quantities, qualities, 
and type, of the track and construction materials and 
grading required; 

@. Make definitions, including type and location on the 
maps and profiles, and a cost estimate, of drainage 
structures, sufficiently complete to enable the subse- 
quent construction contractors to proceed with detailed 
field investigation and to prepare final detailed designs; 


pp 


4, Make definitions, including type and location on the meps, 
profiles, and a cost estimate, of service structures, 
ineluding bridges, sufficiently complete to enable the 
subsequent construction contractors to proeeed with 
detailed field investigation, sush as drilling for bridge 
foundations, and to prepare final detailed designs; 

@, Make on estimate of the quantity and quality and location 
of materials available and suitable for ballast and of the 
cost of ballasting and track laying, including the estimated 
cost of track material, 

2. Within the route from Riyadh to Jidds, the Contractor shell make 

a final fully staked-out location survey of fifty (50) miles of railroad with 
final detailed designs of drainage and service structures, including bridges, 
for the imoediate starting of construction, 

B, The Contractor shall complete and deliver, as the TCA shall direct, 
the railroad survey, acceptable to the Inspector, specified in paragraph A 
of this Article I, within 12 months after the entry into foree of this Agreenent, 

C, The Contractor may, after advance notice to the TCA, enter into 
subcontracts vith a subeontractor approved by the TCA for any aerial photo- 
graphy or mapping required in the performance of its services hereunder; 
provided, hovever, that no such subeontract shall be on a cost~plus-a=percentage- 
of=cost or a costeplus-a fixed-fee basis, 

D, The Contractor shall furnish all materials, equipment, and supplies 
required for the performance of its services under this Article, ( the 


ode 


conclusion of its services mder tis Agreement, the Contractor shall place 
in good serviesable condition and deliver to the TO, as directed by the 
Insert, oll aem-erpandable utp and expended materdale and supa 
purchased by it for use under this Agreement, The Contractor shall maintain 
and furnish to the TCA on conelusion of its services hereunder an accurate 
inventory of such equipment, naterials, and supplies, and shall at ite om 
“calhts vedhien eat CA acageaA baled Vichy tech wi deta 
due to negligence of the Contractor or of his subcontractors, agents, or 
employees, but shell not be otherwise Liable for loss of or damage to such 
equipment, Title to such non-expendable equipment shall be in the United 
States Goverment at all tines. 

&, The services performed and the materials, supplies, and equipment 
furnished by the Contractor under this Agreement shall be in accordance with 
a budget and table of equipment prepared by the Contractor and approved by 
the 10h, which shall specify the personnel enployed by the Contractor under 
this Agreement, and the schedule of salaries to be paid to such personnel, and 
all materials, supplies, end equipment of a value of over $100 per item to be 
supplied by the Contractor, and shall contain an ostimate of other expenditures 
to be made by the Contractor under the Agreement, These doounents my be 
subsequently supplenented end revised with the approval of the Inspector, 

¥, The Contractor agrees to replace any employee serving in Saudi 
Arabia hereunder on the request of the Inspectr, 

ARTICLE 12 
Ay In consideration of the Contractor's undertakings under this Agreenent, 


the TCA shall reimburse the Contractor in J for the U, 5, dollar costs 
nee, 





be 


ineurred by it in performing sueh undertakings and in addition shall pay the 
Contractor a fee in U, S, dollars fixed st $26,000; provided that the total 
payments to the Contractor hereunder shall not exosed $330,000, Coste for 
which the Contractor shall receive reinbursenent hereunder shall consist of 
the items of direct eost provided for in the Contractor's budget specified 
in Article I, section £ hereof, plus overhead expenses caleulsted at a 
provisional rate of 15% of the direct salaries and wages of overseas personnel 
reimbursed by the TCA under this Agreement and 60% of direct salaries and 
vages of personnel in the United States reimbursed by the TCA under this 
Agreenont, subject to adjustment to the actual overhead rate as determined 
on audit by TCA of the accounts of the Contractor on the completion of the 
Contractor's services under this \greensat, 

B. Reimbursements to the Contractor under the Agreement shall be made 
by the TCA on the basis of properly certified vouchers submitted to it by the 
Contractor no oftener than monthly and atcompanied by such supporting docunents 
as the TCA ohall request, Payment of the fee specified in foction A of this 
Artiole TI shall be in ten equal monthly installnents of $1,950 ench and the 
yenainder to completion of the Conteuster's services herein, 

G. The Aduinistrator of TCh, and the Compbroller General of the United 
States, or any duly authorized representative of either, until the expiration 
of three years after final payment hereunder, shall have adcoss to and the 
right to examine any directly pertinent books, documenta, papers, and records 
of the Contractor or any of his subcontractors engaged in the performance of 
and involving transactions related to this \greement or sub-contracts thereunder, 








he 
ARTICLE III 


TCA shall endeavor to arrange, wrier the bilateral project agreement 
betveen the Government of the United States of America end the Covernnent 
of Sault Arabla with respect to the raflvay eurvey project, for the famnishing 
to the Contractor by the Government of Saul! Arable of the following: 

1, A gum in Rials equivalent to 927,000, out of whieh the Contractor 
Shall pay the Rial cost of food for its personnel, petroleun fue) and lubricants, 
local Sawil Arabian labor, and miscellaneous Mal expenses, 

2. Adequate housing for the Contractor's project manager and family 
in Jidde, and for 10 single men in Jidde and Riyedh as the Contractor shall 
require, 

3. Canteen privileges and use of laundry fecilities for personnel 
in Jidda and Riyadh and the use of shop facilities for the repair of equipment, 

4. Subtable office space for the Contractor's headquarters for this 
project in Jidda, 

5, Police protection when and if required by the Contractor in any 
ares in Saudi irabla, 

6, Aireraft and crevs and all expenses for preliminary air recomeissence 
of proposed railroad routes, as required by the Contractor, 

7, Access to and prints of any existing available aerial photographs 
of the proposed railroad right-of-way, 


8, An agreement to hold the Gontrastor harmless fron civil suits | 


brought against the Contractor by third parties for injury or property damage 
arising out of the carrying out of the railvay arvey project, 


| 


= 
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A 9. The sane treatment with respect tc taxes, customs and import 
( duties, service charges, invertment or deposit requirenents and currency 

controls for personne) of the Contractor, other than Saud! Arabian personnel, 
engaged in performing services under this \greemant and for funds, neterials, 
and equipment introduce! into Saudi jrabla by the Contractor and used in 
performing sueh services as 1s provided for personnel and fimds, mterials, 

and equipnent of the Government of the Tnited Stetes under the terms of irtigle 
‘TIT, seotion 2, and Article IV of the Generel ‘greanent for Technical Cooperation 
potwoon the United States of America and Saudi Arabia signed at Jidda on January 
17, 1951. 

10. The exemption of the Contractor from all Saudi Arabian corporate 
end wusiness taxes applied to it solely by reason of its activities under this 
Agreenent.. 

In the case that the Government of Saudi Arabia fails to furnish any of the 
foregoing, an equitable adjustment of the itena for whieh the Contractor shall 
receive vedaburenmeh end of the mata Lint’ coteMlisied for pamuanhe wile 
this Agreenent shall be made by egroamont between the TCA and the Contractor, 
Failure to agree to any such adjustment shall be o dispute concerning a 
question of faust within the meeting of Article IV of this Agreement, 

ARTICLE IV 


Exeept as othervise provided in the Agreement, any dispute concerning 
a question of fact arising under this Agreenent vhich is not disposed of by 
agreement shall be decided by the Inspector, vho shall refuce his decision 
to wilting ani nail or cthersice fumaish « cpg therest to the Centonster, 
Within 30 days fron the date of reseipt of such copy, the Contractor may 


appeal by mailing or otherwise furnishing to the Inspector a written appeal 
iene, 


fe 


addressed to the Administrator of TCA, and the decision of the Adninistrator 
or his duly authorised representative for the hearing of suth appeals shall 
be final and conclusive, provided, that if no such appeal is taken, the 
decision of the Inspector shall be final and conclusive. Iu connection with 
ony appeal proceeding under this clause, the Contractor shell be afforded an 
opportunity to be heard and to offer evidense in support of ite appeal. 
Pending finel decision of a dispute hereunder, the Contrmetor shell proceed 
diligently with the performances of the Agrenent and in accordance with the 
Inspector's decision, 
ARTICLE V 


In the porformance of vork under this Agreement, the Contmetor agrees 
not to diserininete against any employes or applicant for employment because 
of race, creed, color, or national origins and further agress to insert the 
foregoing provision in all subd-contracts hereunder except sub-contracts for 
standard comercial supplies or for raw materials, 

ARTICLE VI 


lio member or delegate to Congress or Kesident Commissioner shall be 
admitted to any slare or part of this Agreement, or to any benefit that my 
arise therefrom; but this provision shall not be construed to extend to this 
Agreement if nade with a corporation for its general benefit, 

ARTICLE VII 

The Contractor warrants thet no person or selling agency has boon employed 
~~ op retained to solicit or secure this igreement upon an agrecnent or understanding 
for « comission, percentage, brokerage, or contingent fee, excepting bona fide 


J * 

employees or bona fide established comercial or selling agencies maintained 

by the Contractor for the purpose of securing business, For breach or violation 
of this warranty, the Governnent shall have the right to annul this Agreenent 
without Liability or, in its diseretion, to deduct fron the contreet price or 
consideration the full amount of such commission, percentage, brokerage, or 
contingent fee, 

ARTICIE VIII 


This Agreement shall enter into foree when signed by the parties and shall 
remain in foree for a period of twelve nonths thereafter, unless previously 
terninated as provided herein, 

This Agreenent may be terninated by the TOA (1) whenever the Contractor 
shall default in the performance thereof, as deternined by the Aduinistrator 
of the TOA or the Inspector; or (2) whenever the Aduinistrator of the T0A shall 
determine that such termination 1s in the best interests of the TCA, Termination 
shall be effected by delivery to the Contractor of « written notice of termination 
specifying whether termination is for the default of the Contractor, in vhich ease 
it shall be effective immediately on receipt of notice, or at the option of the 
TGA, in whieh eage it shall be effective 30 days after receipt of such notice, 

In the ease of teruination at the option of the TCA, the Contractor shall be 
reimbursed for all expenses irrevocably incurred and unpaid by it prior to the 
date of termination, ineluding the expenses of liquidating clains of emplopees 
wader the terms o: their respective axploynent contrasts, end shall receive 
compensation including a peption of ite fee for all services performed by it 
prior to the date of termination, In the ease of termination for default of the 


10 


Contractor, the Contractor shall be reimbursed for all expenses incurred 
by it prior to the date of termination, but shall receive no part of the 
fixed fee for its services under this Agreenent, 
This Agreement may be extended, amended, or supplemented at any tine 
ty agrement of the parties hareto, 

Th WITNESS WHERBOF, the parties hereto have executed this Agreement 
as of the day and year firct above written, 


FOR TB IMTERIATIONAL BNGINEERIN | POR THE GOVERIMENT OF TH 
COMPANY, INC, UNITED STATES OF AMERTCAs 
te 2) 


Teghnienl Cooperation Administration 





SUBJECT : 


Mr, Clifford R. Nelson 
American Embassy, Jidda 


Harland J. Corson, Director 
USA Operations Mission to Saudi Arabia 


“a 


Report on Preliminary Survey of Hejaz Railway, 






As requested, I am sending you a copy of Ed Sinclair's 


memorandum covering the preliminary survey of the Hejas Railway, 


Enel, ° 
As above 










Only 17 culverts between 
Mudeawwarah and Qal'at el 
Ahmar, 

About 10 km. 8. of Muda 
are some small wadis 4: 
into a depression with salt — 
inerustation W. of the Line. 
From ka, 125 the line 


135.57 22.57 2,469  Qal'atel-Ahmar Stone building on B. side of 


1907. 
147.50 11.93 Bridge. Five arches of 4 
metres each 
a 
149.50 2.00 Dhat el-Hajj Station with 1 ie 
(Zat el-Hajji and 2 stone on By 
side of line. Well 





vith 





173.00 


195.50 


23.50 


22.50 


2,05h 


2,126 


Bir Hurms 


Hagm 
























After Dhat el Hajj there is, 
on an average, one culvert per 
kn. for the first 10 kn., and 
then only 1 on the next 12 — 
kn. After km 152.50 the line 
ascends slowly. For the first 
12 kn., the country is undue — 
lating with e line of low 
hills to the BE. Then the line 
enters a plan, at first nar- 
row like @ valley, but soon 
opening out to e width of 9 
10 kn. 


Station building on E. side of 
line; 1 loop-siding. Well, 
yielding 18,000 gallons a day 
vater 3 or 4 feet below groun 
level, Water-tower with iron 
tank, fed by windmill and 
steam pump. 


At Bir Hurms, the plain 
widens yet further; the ground 
is sandy with stony patches, 
and very level. The line of 
hills on E, ceases, and the 
country is flat for 50 or 60 | 
kilometres. On W. is a line 
of hills, 15 or 20 km, distant 
The ground drains imperceptib: 
eastward, where @ lake (Kha- 
brat el-Mubtatah) forms in 
weather. 

Only 7 culverts in this stre- 
teh. 


Stone blockhouse on W. side 
line; 1 loop-siding; no water. 


218.50 23.00 2,200 Mabtad Stone blockhouse on E, side of 













233.00 14.50 2,249 Tebuk Important oasis, Railway depot. | 
Station on W. side of line, ex- 
cept engine-shed on SE. Ali 
buildings with tiled roofs. Re= | 
pair shop (bend tools), stores, | 
triangle, guard-house. Well, 22 
meters deep, yielding 90,000 gale 
lons a day. Water-tower with 2 © 
tanks, steam pump, and windmill 
pump. Military hospitel 1 mile 8, 
of station, One the line, 1} id. 
8. of station, in the sand, isa 
quarantine stetion -a@ large | — 
wired enclosure on each side of) 


compounds in which tents ere pite 
ched, The dictors and disin- — 
fectors have wooden huts. 
Tebuk villege is on a slight rise 
SW of station. Between the sta- 


weter is excellent, The casis , 
are not Bedu but sleves, etc. who 


notonous plain of open flat send and 
stone with occasional scrub. After a 
short time the course of the large 
Wadi Ithl my be traced by the tamrid 
trees slong its banks, This wedi and 
Wadi Akhdher occasionally flood into 
Khabrat el-Muhtetah, 


261.00 28.00 2,743 Wadi Ithl Stone bloc¥house on &. side of line, 
and loop-siding. No water. Trees 
near the station. 
One km. N. of the station is the 
longest bridge of this part of the 
line (143 metres); 20 arches of 6 
metres each, strongly built, but only 
4,50 metres high to their crown, on 
easy. The wadi floods, sometimes 
twice ina winter. There is another 
bridge of 12 2-metre culverts shortly 

: after. ] 


Guard -house 
The line continues between the lime- 
stone hills, following up the valley 
on to e very broken plateau, with 
bare hill-tops and deep sandy valleys, 


285,00 24.00 2,944 Dar el-Hejj  Loopholed stone station building on B. 
side of line. One loop-siding; no 
water. 
Country continues very broken with 
ravines cutting into it. The line | 
crosses Wadi Ghadai (trees) about 7 km 
8. of Dar el-Hajj, and two other wadis 
by stone bridges. 
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Fortified station building, E. of 
line; 1 loop-siding. Water fromwll- 
about 10 metres deep, pumpted by 
into a cistern holding 
40,000 gallons. No more water till 
Made'in Selih, Four miles SE. of 


vegetation, of rimth, and acacia, 
ete. ood water from well, 9-10 
metres deep and 2 metres wide. Four 
cisterns outside the fort. Camp of 
Suveifleh Arabs. 

The line runs on along Wadi el-Khamis 
(further called Wadi es-Seni), a 
waterless affluent of Wadi el~Akh- 
dar. 

A good deal of camel thorn and acacia 


Stone bridge about 5 meters each in 
Span, 15 arches, 


Stone bbidge of 15 arches, about 12 
ft. high to crown; span probably about 
5 metres each. 


Wear the mouth of Wadi el-Hams. 
Bridge, loop-siding, and blockhouse on 
E. of line. No water, a few trees. — 
The bills on the left cease, and the 
valley widens to 1,200 yards. 

Line passes a neamber of acacia trees 
)Jenein el-Qadhi) e few kilometers up 


a 


369 00 


394 00 


421,00 


ub 00 


23.00 


25.00 


27.00 


2h 00 


3,185 


3,233 


3,585 


3,743 


Wal'at el- 
Mu 'edhdhan 
(m‘agzem) 


Dar el- 


Blockhouse on EB, side of line, end 
loop-siding, No water; some trees and 
bushes at the end of Wadi es-Sani, 
Thence up Wadi Mu'edhdhan, a deep cur- 
ving vedi, with plenty of desert vege- — 
tation and some trees, Many shap 
curves, one of 125 metre radius. 


Stone building on W. side of line; 1 
loop-siding; no water, Old fort (no 
well), a few hundred yards from the 
station. Cistern 4 or 5 metres deep 
(capacity, 12,000 cubic metres;) it was 
filled by a flood in 1907, and, when 
80 filled, its supply my lest for some 
time. Ina plain about 1 ka, wide, st 
the junction of the wadis, The hills 
on the W. are smller than those to the 
E. Good view ap the velley to 5 Poor 
encampment of Suveiflah Arabs, The 
place is visited by Beni'Atiyah, Billi, 
Aide, Shammar, Fugare and Sherarat. 

It is the station for Ha'il, which can 
be reached by motor in one day. 

After Qal'at elf. 'adhdhsm the line 
enters very bare broken country, the 
foothills of Jebel ‘Aweridh. Vegeta- 
tion in Wadis Saba, 'Ashiysh, and 
Ghumr, but no water. 


Loop-siding and blockhouse on W. side 
of line, in a valley between steep 
slopes, no water, After this, a small 
wood of tamarisks, etc; thence up Badi 
Ghumar by an easy gredient of worn 
sandstone with basalt end lave out- 
flows in places, 


Stone station building, loop-siding. 


Hamre (Dhahr Station loopholed on usual pattery on 


el-Hamre ) 


Matali 


B. side of lines no water. 

4 Ku. W. of the station is a rained 
gel'ah, on the pilgrim road. Well, 
usually dry, cistern (capacity 18,000 
cubic metres), filled by flood water, 
is often dry, and the water at other 
times is generally bad. 

Thence through very broken red sand- 
stone country past Rigat es-fa'id Pas- 
e and over a vatershed (3,752 ft.) 


Blockhouse on 2. side of line and 
loop-siding; no water, 

Line passes e pass through el- 
Ajuz. Very broken country, 
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Abu Qageh 


Mede *in 
Salih 


Wedi el- 
Hashish 


El'Ala 
(el-'Ula) 


Beda 'i 


by gredients of 14°/. down to Wadd 

Abu Tagah. In spite of the enbenk- 
nent trains are here often stqped or 
derailed by the sand. 


One logpsiding and blockhouse on E, 
side of line; no water, Very broken 
country, with isolated pinnacles of red — 
sandstone and deep send, | 





1 loop-siding and blockhouse on E, side 
of line. | 
Line passes through « narrow pass, 
skirting W. face of Mabrak en-lisqa'. 
Fantastic sandstone rocks worn by wind- 
blown send. No water; e few trees and 
bushes. Descent into Meda'in Salih 
plain. 


Loop-sidings; large engine-shed; 3 
stone houses; 2 blockhouses and a veter- 
tower fed by a steam pump on W, side of 
line. Waterbbout 9 metres below ground 
level. Repair shops end usually a 
military camp. 

On the pilgrim road is a qal'eh, about 
20 metres each way; in its courtyard 1s 
the Bir cn-Naqa, 26 ft. to water. Norie 
wheel filling cistern of about 2,000 
cubic metres; weter slightly medicinal, 
Encampment of Fugare Bedu, Interesting 
Nebataean toubs near the line, 


Loop-siding, and stone blockhouse, (In- 
termediate distance uncertain). 


Siding; stone station building of two 
stories; water tower and blockhouse on 
W. side of line, at place called 0M 
Menshiyeh, 3 km, &. of El-'Ale village. 
The station tell is sometimes violently 
purgative, but the water of under- 
ground canals in Menshiyah gardens is 
very good. 
For a description of El-sile, see I, 
p. 115 F. A track leads to Wejh; see 
below, Route No. 31, pp. 104 ff, 
From El-'Ala onwards the plate 

» and earthwork of the line 
are all bed, end the average sped in 
1914 was only 15 kn. per hour, 


Water. Loop-siding. 


2,301 
2,171 
1,875 
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1,508 
1,583 
1,859 


160.4 19.6 


1,861 
2,243 
2 096 


Meshed 
Seil Matera 


Wel'st ez-Zumrrud Water; four wells. Qel'ah 
on pilgrim road. Line then 
crosses watershed (2,567 ft.) 


(or Zumrud) 


Bir Jedid 
Toweira 
Mudurt J 
Hadiyeh 


Weter; eight vells, Stetion for 
Kheibar; see below, Route No» 21 


pp. 148 ff. 


Water. Four hrs. to Medina by 


ordinary train, 











USA OPERATIONS MISSION 10 SAUDI ARABIA 
American Embassy - Jidda 


OFFIOLAL + INFORMAL February 18, 195) 
TCLS 


Dear Paul: 


Following my letter to you dated February 1 relative to a pree 
liminary survey of the Medina-Ma'an Railway which, as you know, was 
destroyed during World War I, Mr. E, F, Sinclair, Chief of our Trans 
portation and Commnications Division, who accompanied the party on 
such survey trip, has returned and has handed me the attached memo- 
randum covering findings. As soon as Mr. Fred A. Zahid, Chief Engine 
eer of the Ministry of Commnications who led this party, returns to 
Jidda, I will get from him a copy of the official report and will fore 
ward same to you immediately. 


It is interesting to note from the attached memorandum that the 
above party found the line in fairly good condition in spite of the 
fact that it has not been used or maintained for approximately forty 
years; also, that their estimate of the cost of restoring the line is 
in the neighborhood of $11,500,000 to $12,000,000, 


At the time of sending you the official report on the above- 
mentioned survey, I will give you any additional information which 
may be available at that time, 


Sincerely yours, 


is, 
J. Corson 


Director 
USA Operations Mission to Saudi Arabia 
Encl, 
Report + Inspection Trip of 
Old Hejas Railroad 


Mr. Paul Taggart, 
Chief, Iraq, Saudi Arabia, Lebanon, Syria Division, 
Near East, South Asia and Africa Operations, 
Foreign Operations Administration, 
Washington 25, D. C. 


HJCorson:0 


UNITED STATES OF AMERICA 





TRCHon Ree AOMTAOROo 
USA OPERATIONS MISSION 10 SAUDI ARABIA 
Jidda 
February 1,, 1954. 


MEMORANDUM TO: Mr, Harland J. Corson, 
Director, 


/) 
FROM; E, F, Sinclair, Chief, Transportation and My 
Commnications Divisions, / 


RE: Inspection Trip of Old Hejaz Railroad. 


On Saturday, Jamary 30th, the following party left Medina via 
motor truck enroute to Ma'an, Jordan, for the purpose of inspecting the 
old Hejaz Railroad: 


Mr, Fred A, Zahed, Chief Engineer, Ministry of Communications, 
Saudi Arabia, 
Mr. 0, T, Warren, Chief Engineer, Saudi Government Railroad, 
Dammam 


Mr, C, E. Buck, Consulting Engineer, Beirut, Lebanon, 
Mr, Bedia Oulaby, Engineer, Syrian Government, Damascus, 
Dr. Glen Brown, Chief, Natural Resources Division, Point IV, 
Jidda. 
Hr, E, F. Sinclair, Chief, Transportation and Communications 
Division, Point IV, Jidda. 


The party arrived in Ma'an on the evening of February 6th, after 
an eight day trip across the desert, 


All members of the party were very agreeably surprised to find 
the old line in such good condition insofar as rail, ties and other track 
material and buildings were concerned, Also, the roadbed, although it will 
all have to be worked and realigned, has stood up very well in view of its 
none-use and lack of maintenance for approximately 40 years. 

The railroad traverses very rocky and mountainous country, thence 
running off on to flat gravel plains and through some very sandy terrain. 

There are several places along the route where new culverts and/or 
bridges will have to be constructed due to the fact the culverts which 
were installed were not large enough to take care of the "flash flood " 
storms of the desert, and new openings were made by the shifting channels 
of water through the right-of-way, The entire line will have to be reworked, 
aligned, new ballast, etc., and 2,800,000 cuble yards of fill will also be 
necessary, as Well as new rail, ties, track material, etc, The corrosion 
of the tracks, ie,, rail, ties, clips, bolts, etc,, was catied by a consid- 
erable amount of salt being in the sand which covered the tracks in a good 
many locations. 


The station buildings, etc., are in good condition, particularly 


is 


those located in Saudi Arabla, All of the buildings were constructed of native 
stone, however, they do need doors, windows and minor repairs to walls, roofs, 
ceilings etc, However, the station buildings in Jordan will have to be newly 
constructed, as well as several of the culverts and bridges because it is quite 
apparent that the Jordan end of line is where Genera] lawrence did most of the 


damage by blowing up practically everything in site along the line, 


We were met in Ma'an by the Chief Inspector of the Jordan State Railways 
on the evening of February 6th and spent the night there in Petra Hotel, The 
next morning, February 7th, we left Ma'an via gasoline inspection car for Amam 
arriving there at 3,40 P.M., where we were met by the Under Secretary of the 
Ministry of Commnications for Jordan, Director General of the Railroads and 
several others, with whom we discussed the high lights of our trip. The followi 
day, February 8th, we called on the Saudi Arabian Ambassador, USA Ambassdor, 
Under Secretary of the Ministry of Commnications and Point I¥ officials for the 
purpose of discussing the trip. 

It was very apparent from our conversations that all are very deeply con- 
cerned with this project and would like very much to have the railroad rehabili- 


tated, 

We left Amam via the same gasoline inspection car at 8,00 A.M. on February 
9th and in Damascus at 1,00 P.M., where we were met by the Minister of Agricul- 
ture, who is also Manager of the Syrian State Railays, Deptty Minister of Com 
munications and others of the Syrian Government, The remainder of the afternoon 
was used up in a general discussion of our trip, The following day we made 
officials calls on the Saudi Arabian Ambassador, USA Ambassador, Minister of 
Communications, Minister of Public Works, Director General of Transportation 
and also to the office of the President of Syria, At all the meetings the main 
subject of discussion was our trip across the desert and the condition of the 
railroad. 
In between times we got back to our hotel and started in our report of the 
trip which was to be the subject of a meeting with the Manager of the Railroads 
on the afternoon of February 10th. On February llth the report was further dis- 
cussed and we were then invited to a luncheon at Club deQrient by the Minister of 
Public Works and his staff, 

We left Damascus on February llth via taxi at 3,15 P.M. for Beirut. 

We found the same feeling in Damascus with respect to the rehabilitation 
of the railroad as we had found in Amam, [Every one was desirous of having the 
line placed in operation, 

In our report we placed the cost of rehabilitation at approximately 
40,000,000 Syrian pounds, or in the neighborhood of $11,500,000 to $12,000,000, 
depending greatly upon the mmber of drainage structures it will be required 
to construct along the lin, 


I have given considerable thought to the rehabilitation of this railroad 
while on the trip and wish to make the following comment: 


As you and every one else knows our Government's relations with the Arab 
world are not what you would call "real good", It has therefore occurred to me 
that in order to cement such relations, if at all possible, our Government might 
find a way by means of a grant or otherwise of assisting financially in the re- 
habilitation of the line. I am inclined to believe that such action would do us 
a wealth of good from a foreign policy standpoint, especially with Syria, Jordan 
and Saudi Arabia, as well as with the other members of Arab league, 


Meyer ID- I) 


American Embassy ~ Jidda 


USA OPERATIONS MISSION TO SAUDI ARABIA 
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and Commnications Division, accompany those gentlemen, to which request 
we, of course, acceded, The party left day before yesterday with Mr. 


accompanying them, and are expected back here in about 





We are also informed that an agreement has been reached by dele- 
gates from the three countries involved in this railroad; ive, + 
Syria, Jordan and Saudi Arabia, at a recent meeting held at Riyadh 

the of this Hejas Railway. Such agreement, 
the Governments concerned for rati- 


i 


We will keep you informed as to developments of interest in 


Sincerely yours, 


Me, J. Corson, Director 


USA Operations Mission to Saudi Arabia 
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Ministry of Communications 
Jedda, Saudi Arabia 
January 7, 1954 (2/5/73) 


Director, 


Iiaison Office for Technical Assistance. 


Greetings, 


It has been found necessary to-ask Dr. Brown or his assistant, Mr. 
Bogue, to accompany the Hejaz Railway Surveying Mission to determine 
the location of wells t dri along the railway line. 


I wish you would contact the Director of the U.S,0.M. to arrange for 


the travel of either of the aforesaid with the Mission on Saturday, 


Deputy Ministry of Communications 


/s/ Abdul Aziz Bin Mua'nmar 


Sa/h 


Mn. (nem i Mdm, 
fasbp- 
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we, B. STROWGER, a lone inventor laboring over a crude home- 


made mechanism, looked forward to the day when all telephone connections would 


be set up by machines controlled from the subscribers’ telephones. 


This was both the beginning of Automatic Telephony, and the origin of the 
group of companies whose major product—the Strowger Automatic Telephone Sys- 
tem—has revolutionized telephone communication, and has set the pace for modern 


telephone switching in all parts of the world. 


This booklet tells the story of this group of companies, of their manifold contribu- 
tions to telephone science, and of the techniques by which, since 1891, they have 


kept constantly abreast of everchanging needs. This is the story of 


AvuTOMATIC ELECTRIC 


this is the 


Automatic E.ectric Group 


ye AUTOMATIC ELECTRIC GROUP is comprised of four telephone 
engineering and manufacturing companies, strategically situated in the Eastern and 
Western hemispheres, and so organized as to place at the service of telephone oper- 
ating administrations of the world the most modern facilities for the design and 
production of Strowger Automatic Telephone Equipment and the many auxiliary 


types of apparatus that make up a complete and efficient telephone system. 


THE AUTOMATIC ELECTRIC GROUP is staffed by research scientists, equipment 
designers, production experts. and installation technicians, whose work is guided by 


experience extending back to the first practical automatic telephone system. 


THE AUTOMATIC ELECTRIC GROUP maintains close liaison with its customers 
through trained and experienced field consultants throughout the world. Having long 
familiarity with the adaptation of Strowger Automatic equipment to particular re- 
quirements, they are readily available for personal consultation with operating and 


administrative officials in the areas they serve, 


THE AUTOMATIC ELECTRIC GROUP is strong and stable financially, with re- 
sources to attract and retain the best in personnel, to keep its production facilities 


abreast of technological advances, and to finance long range development programs. 


THE AUTOMATIC ELECTRIC GROUP has at its disposal the resources of Associ- 
ated Telephone and Telegraph Company, of Wilmington, Delaware, and Theodore 
Gary and Company, of Kansas City. Missouri, These companies have from time to 


time furnished the Group with financial support important to Group operations. 


THE AUTOMATIC ELECTRIC GROUP is truly international in scope, with ample 
facilities for gathering, storing, and making available experience drawn from all parts 
of the world, Its uninterrupted career of designing, building, and installing automatic 
telephone systems under varied conditions has resulted in that accumulation of knowl- 
edge and skills which assures equipment having the highest standards of service. de- 


pendability and long life. 





Strowger’s switch of 1889, on which 
the first automatic telephone patent 
was obtained, used an up-and- 
around, magnet-driven stepping 
mechanism, It was the prototype of 
most of the automatic switches in 
use today. 


A NEW IDEA FOR A NEW ERA 


» nine the last decade of the 19th century, “Strowger Automatic” 
challenged the telephone world with a new idea. Since then that idea has dominated 
telephone thinking, and has set the pattern for all subsequent development in that 


field. 


In 1889, Almon B. Strowger, of Kansas City, Missouri, U.S.A.. annoyed by the de- 
fects of manual telephone service. decided to eliminate the switchboard operator by 
putting a machine in her place. A daring and persistent dreamer, but endowed with 
above average common sense and native ingenuity, Strowger envisaged a step-by- 
step. up-and-around line switching mechanism moved by pawls and electro-magnets 
controlled by electrical impulses sent from the calling telephone. Using such crude 
materials as he could find and hampered by lack of mechanical skill, he neverthe- 
less succeeded in constructing a model which operated and upon which he obtained 


the first patent on an automatic telephone exchange. 


The neat, compact, sturdy and reliable Strowger switch of today bears little resem- 
blance to the original model, but the step-by-step. up-and-around principle, though 
challenged from time to time, still stands supreme. Today approximately 75% of all 


automatic telephones in the world are served by equipment which uses this principle. 


It was a long and arduous road from Strowger’s basic idea to the world’s first auto- 
matic telephone exchange which, in 1892, began to render service to a few subscrib- 
ers in LaPorte, Indiana, U.S.A.—not far from the city of Chicago where the Automatic 


Electric organization had set up its plant. 


Small and crude as it was, the success of that first installation was immediate. It 
answered with a decisive “Yes” the two vital questions: Would it work? Would the 
public like it? 


Encouraged by these assurances Automatic Electric engineers drove ahead to refine 
and perfect the equipment, a process that has never ceased. The first essential was 
to meet the conditions of telephone service as then known, to do all that manual 
switehboards could do, and to do it faster. more accurately, and more economically. 
In the pursuit of this program, the LaPorte installation was followed by scores of 
other Strowger Automatic exchanges throughout the United States, As a result of 
this early experience, a basic design was evolved which, while remaining unchanged in 
principle, has proved so sound and so flexible in application that it has met the most ex- 


acting tests of service and economy. 


As the demand for telephone service continued to grow and the operating require- 
ments became more complex. the Automatic Electric engineers systematically at- 
tacked the problems of adapting basic Strowger Automatic principles to new and 
more complex conditions, New service standards hitherto thought impossible were 
achieved and maintained; the equipment itself took on added refinement and mechan- 
ical harmony; its economy and its flexibility in meeting new and unforeseen require- 
ments became a forceful and growing challenge to existing ideas, Thus, within a 
few years after the installation of the first automatic exchange—and while others 
were still debating its practicality—Automatie Electric engineers had arrived at a so- 


lution of the basic problems of automatic telephony. 


The modern Strowger Automatic ex- 
change retains the proved principles MUTT Nan 
of the up-and-around mechanism iy UT Tan Wi 
originated by Strowger, and offers 
also the flexibility afforded by small 
unit design. 
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THE 
INTERNATIONAL 
AUTOMATIC ELECTRIC 


GROUP 


o meer the needs of the many telephone operating organizations 
throughout the world, the Automatic Electric Group has, through the years, built 
up a complete and balanced organization, comprising engineering, manufacturing, 


distributing and service companies on a scale commensurate with the international 


aspects of world telephone development. 


This has been the result of no hasty throwing together of facilities and personnel; 
rather it has been a steady and organic growth, each step carefully considered and 
designed to meet efficiently and completely definite present or clearly foreseeable 
future requirements, This development, in all its parts and aspects, has aimed un- 
deviatingly at a single purpose: to design and produce the most efficient, reliable 
and economical telephone equipment the mind of man can conceive, to adapt it to 
the specific needs of each locality where it is to be used. and to make it economically 


available to telephone administrations anywhere in the world. 


To facilitate the great and growing world-wide demand for Strowger Automatic 
Telephone Equipment there has been established under the guidance of the parent 
Automatic Electric organization in Chicago. a group of affiliated manufacturing en- 
terprises with plants in Canada, Belgium and Italy; and a corollary group of advisory, 
service, and distributing companies, comprising collectively the International Auto- 
matic Electric Group, with trained and experienced personnel and technical facilities 


at key cities in the principal countries throughout the world. 


All of these companies have access to, and contribute to, the great pool of technical 
knowledge and experience which has been accumulating since the early nineties, These 
combined resources—gathered, organized, and made available to all units alike— 
represent an impressive aggregation of technical knowledge and practical experience 
covering the field of telecommunications techniques with particular emphasis on the 
field of automatic switching, Together, this knowledge and experience are helping to 
direct the thinking of telephone men everywhere in channels that are recognized to- 


day as the soundest and most progressive in the industry, 


PHILLIPS 
ELECTRICAL WORKS 


LIMITED 


HILLIPS ELECTRICAL WORKS LIMITED is the Canadian manufacturing 
affiliate of Automatic Electric, with factories in Brockville, Ontario, and Montreal, 
Quebec. For many years devoted exclusively to the manufacture of wire and cable for 
the communications, power, manufacturing, and transportation industries, Phillips 
today is also an important producer of Strowger Automatic Telephone Equipment, 


telephone instruments, and other related telecommunications apparatus. 


The original Phillips plant, established in Montreal in 1889, was the first organization 
to be set up in Canada for the production and processing of wires and cables, and was 
established particularly to supply the wire and cable needs of Canada’s rapidly ex- 
panding telephone and telegraph facilities. A much larger plant was built in what is 


now the northeastern part of Montreal and placed in operation in 1905. 


Canada’s vast water power resources have led to a tremendous development in the 
generation, transmission and utilization of electricity, The large demand for spe- 
cially designed wires and cables was met by the Phillips organization with the man- 
ufacture of paper insulated power cables, armored cables and subsequently of flex- 


ible conduit. loom, and various types of industrial and building wires and cables, 





The Brockville, Ontario, plant of Phillips Electrical Works Limited, shown here, includes a 
copper rod rolling mill, wire and cable manufacturing departments, and facilities for 
manufacture of Strowger Automatic telephone equipment and other telephone apparatus, 
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As a result of this growing demand a new and larger factory was built at Brockville, 
Ontario. in 1922. These facilities included the first Canadian copper rod rolling mill, 
Subsequently a modern wire and cable plant was built and integrated with the rolling 


mill, so as to effect maximum efficiency in handling all processes from the refinery cop. 


per wire bars to the finished product. 


The existing factory at Montreal was retained for the somewhat special processes in- 
volved in the manufacture of power and communication cables, and the manufacture 


of all other products was transferred to Brockville. where the administrative and en- 


gineering offices are also situated, 


The Phillips organization is capable of designing and manufacturing practically every 
variety of electrical conductor required by telephone, telegraph, radio and other com- 


munications industries, and by electrical, manufacturing, power and transportation 


organizations. 


Subsequent to its acquisition by the Automatic Electric group, in 1928, Phillips entered 
into the manufacture of telephone equipment at Brockville. The Company now pro- 
duces a wide variety of telephones, telephone dials, relays, and a complete range of 


Strowger Automatic switchboards and accessory equipment. 


Sales and distribution of Phillips products in Canada are handled by an associated 
company, Automatic Eleetrie (Canada), Limited, with head offices and main ware- 
house in Toronto, and with branch offices, warehouses, and agents at other points to 
afford complete service to its growing list of customers in the Dominion. Outside of 
Canada, Phillips products are distributed by International Automatic Electric Corpor- 


ation, Chicago, and its affiliated companies and agents throughout the world. 





The Montreal, Quebec, plant of Phillips Electrical Works Limited is devoted to the 
special processes involved in the manufacture of power and communication cables. 
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HILLIPS, the first manufacturers of wires and cable in 
Canada, produce a complete range of electrical con- 
ductors for power and communication, from refinery copper 
bars to the finished product in a multitude of types and 
sizes. The photographs on this and the next two pages show 
only a few highlights of the many processes carried out in 


the Phillips factories, Copper is r 
refined bar 


hot rolling 








Wire drawing machines, 
with as many as 18 
diamond dies, are used 
to reduce copper wire to 
the smaller sizes. 





asbestos, on high-speed insulating machines, 

















Finished conductors are subjected to exhaustive 
tests to insure compliance with specifications, 
Here magnet wire is being tested for continuity 
and dielectric strength of Insulation. 


The manufacture of high voltage 
power cables demands the most 
exacting care in every process, 
This shows a length of paper- 
insulated cable after being im- 
pregnated under pressure. 


Precision measurements of all elec- 
trical characteristics and high 
voltage tests are made with the 
equipment shown at the right on 
every length of Phillips power cable. 


Paper-insulated telephone cables are pro- 
tected from moisture by a continuous lead 
sheath, which is extruded around the 
cable by an hydraulically operated press. 
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Phillips Electrical Works Limited is the manufacturer in Canada of Strowger Auto- 
matic Telephone Equipment. This shows one of the central office units at Vancouver, 
B. C., made by Phillips for the British Columbia Telephone Company. 


Telephone cables are composed of 
hundreds of pairs of paper-insulated 
conductors. The twisted pairs are 
assembled into units of 101 pairs 
each, and the units stranded 
together to form the complete cable. 














AUTOMATIQUE 


ELECTRIQUE, S.A. 


UTOMATIQUE ELECTRIQUE, $.A., Antwerp, Belgium, known origin- 
ally as Ateliers de Téléphonie et d’Electricité d’Anvers, was founded in 1892, and is 


therefore one of the oldest telephone manufacturing companies in Europe. 


From its inception, the Company played a prominent part in the development of the 
telephone industry, and the present century was not far advanced when apparatus 
bearing the famous “ATEA” trade mark could be found in operation throughout 
Europe and Asia, Under the name of the The New Antwerp Telephone and Electrical 
Works, ATEA in 1926 hecame, as it is today, an important and integral part of the 


Automatic Electric group. 


Now, as Automatique Electrique, 8, A., with its extensive buildings. modern manufae- 
turing facilities and well-equipped laboratories, and sharing the highly advanced tech- 
niques and research achievements of the entire group, the company manufactures a 
complete range of Strowger Automatic and manual telephone equipment—central 


office and sub-station—for public, private. marine and defense purposes, 


The Belgian Parliament 
Buildings at Brussels are 
served by ATEA Private 
Automatic Exchange 
equipment. 


As an important supplier of telephone equipment for the Belgian Telephone Admin- 
istration, ATEA has an impressive list of Strowger Automatic telephone exchanges now 
functioning or under construction in Belgium. Important networks in this category are 


those centering in Tournai, Mons, La Louviére, Tongres, and Hornu, 


Another important project, entrusted to ATEA by the Belgian State Railway adminis- 
tration, is the task of modernizing the nation-wide railway telecommunication net- 
work. By 1950 this work was well advanced and when completed will provide the 
Belgian Railways with a private network as technically advanced as any in the world. 
Automatique Electrique, 5. A., is also a principal manufacturer of electrical measuring 
and recording apparatus, and is one of the well-known European producers of watt- 


hour meters. monophase and multiphase. for household and industrial purposes, 


The plant of Automatique Electrique, 
S. A., Antwerp, where the manu- 
facture of Strowger Automatic Tele- 
phone Equipment was begun in 





Highway and street traffic signals are a further important item in the Company s range 
of products, and include a wide variety of types for every need—synehronized and 


non-synchronized, and fixed time and traflic operated types. 


Directly, or through the world-wide service organization of International Automatic 
Electric Corporation, Chicago, Automatique Electrique, S. A., supplies “ATEA™ equip- 
ment and materials to telephone administrations and other purchasers in almost every 


part of the world. 
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Automatique Electrique, $.A., is an important supplier of telephone equipment to | 
Belgian Regie des Telégraphes et des Telephones. Above is shown @ group of to! 
ticket printers supplied by ATEA for the exchange at La Louviere. 


ATED Tipe nd, Elita, Pat 





ATEA electrical measuring instruments 
find wide application in industrial and 
power plants. Inset shows an ATEA 
recording kilowatt meter, 





Corner of La Louviere switchroom, showing 
Strowger Automatic Directors at right. 


This ten-position switchboard is typical 
of the manual equipment being sup- 
plied by ATEA for service in Belgium. 





AUTELCO 


MEDITERRANEA, 


S.A.T.A.P. 


UTOMATIC ELECTRIC began its operations in Italy in 1926 with 
the assignment there of a field representative to bring the advantages of Strowger Au- 
tomatic Telephone Equipment to the attention of telephone administration executives 
in Italy and neighboring countries, To expedite this work, the company opened a sales 
office in Milan in 1927, and as an outgrowth of this step a number of small public au- 
tomatic exchanges and private automatic systems were manufactured in Chicago and 


supplied to various Italian telephone companies. 


One of the most significant of these early projects was the equipping of the Seregno 
network in the Province of Milan . . a network comprising 24 exchanges with facili- 


ties for full automatic intereommunication and time and zone metering, 


Telephone operating executives and engineers in Italy soon began to appreciate the 
excellent qualities of design and durability that characterize Strowger Automatic equip- 
ment; and to meet the steadily increasing demand for this equipment a technical staff 


was rapidly recruited and trained under the guidance of the Chicago organization, 


By 1936. these activities had grown to such magnitude that production of equipment 
in Italy became both feasible and desirable, and in 1937, Societa Anonima Telefone e 
Apparacehi di Precisione ($.A.T.A.P.). in Milan, became a part of Automatic Electric. 
This company had long specialized in the design and manufacture of various types of 
telephone apparatus, and on this foundation of sound experience the present organi- 


zation, known as Autelco Mediterranea, $.A.T.A.P.. was built. 


For a number of years further development was hampered by war conditions, but since 
1946 expansion has been rapid and on a scale ‘commensurate with the needs of the 
area directly served. Thoroughly modern facilities, carefully designed for the most eco- 
nomical and efficient operation, were created under the guidance of Automatic Electric 
production experts, while an engineering and production staff has been built up whieh 
is capable of designing and manufacturing Strowger Automatic equipment to meet 


every requirement, 
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{n important development in the demand for Strowger Automatic equipment in [ta\, 
was the growing need for additional automatic offices in the cities of Milan and Ron), 
The penis automatic offices in those cities were of German manufacture, based ,) 
strowger principles but differing widely in cireuit and mechanical detail, and made |), 
: company originally licensed under Automatic Electric patents. Strowger Automat: 
additions to these networks. completed by Autelco Mediterranea during the perio 
from 1947 to 1949 and interconnected with the original German-made equipment. 
have given full satisfaction—a further demonstration of the flexibility of Strowger 


\utomatie design in meeting unusual conditions. 


The Milan organization in 1950 moved into its new and enlarged manufacturing plant 
at Via Bernina 12. Milan. and today. with the progressive development of its expert 
technical. engineering. and development staffs. and with the addition of the most 
modern tools and production machinery. the Company is now in position to supply 
a full range of Strowger Automatic telephone equipment. and also continues to supply 
selective telephones and other train dispatching equipment to Italian railroad admin- 


istrations. 


Like other affiliates in the Automatic Electric group. Autelco Mediterranea distributes 
its products to purchasers either directly or through the world-wide facilities of Inter- 


national Automatic Electrie Corporation. 





<i Factory and General Offices of Autelco Medi- 
ferranea, S.A.T.A.P., Milan. 
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N this page are shown some 
typical examples of Strowger 
Automatic exchanges in Italy, 
equipped by Autelco Mediterranea, 





Bersaglio Strowger Automatic Exchange, Milan, Italy. 
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Strowger Automatic equipment The Piazza Napoli exchange building 
at Rieti, Italy. at Milan, having a capacity of 10,000 
lines of Strowger Automatic equipment. 
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AUTOMATIC 


ELECTRIC 





COMPANY 


His, THE Larcest of the manufacturing units of the Automatic 
Electric group. is the outgrowth of a company formed in 1891 as The Strowger Auto- 
matic Telephone Exchange for the development and manufacture of the automatic tele- 
phone system originally devised by Almon B, Strowger. The present company was or- 
ganized in 1901, when a six-story manufacturing plant was erected at the intersection 
of Morgan and Van Buren streets on the west side of Chicago. U.S.A, Growth since 
that time has continued without interruption: today the Company has 11 large build- 


ings in that immediate area. 


For many years after the Chicago plant was first established. its business was devoted 
exclusively to the development, engineering and manufacture of Strowger Automatic 
telephone equipment. and today this activity remains the mainstay of the Company's 
operations, In addition the Company manufactures a wide variety of other apparatus 
in the broad field of communications and electrical and electronic controls. Its opera- 
tions embrace every step from basic ideas and raw materials to the finished product. 
The general office building at 1033 West Van Buren Street houses the executive and 
administration offices. research and testing laboratories. the equipment engineering 
and drafting staffs, and auxiliary sales and service organizations. and also houses the 
headquarters of International Automatic Electric Corporation. The remaining build- 
ings are devoted to the manifold aspects of processing. manufacturing. warehousing 
and shipping which are involved in the supply of communications and electrical con- 


trol equipment to meet the widely varying needs of the company’s customers. 


The personnel of the Chicago company and its immediately affiliated sales and serv- 
ice companies numbers well over 5000 employees, and it is significant to its customers 
that this combined group has had continuity of organization for over sixty years. At 
all times throughout this long period, the preponderance of personnel has heen experi- 


enced in the design. engineering and production of automatic equipment. 





HEE are the Automatic Electric headquarters in Chicago, 
Building 5 — Training School and U.S.A., where automatic telephony was first brought to 
Miscellaneous Office Departments. the stage of practical utility and economy, and where 
trained minds and hands, aided by long experience, are 
constantly at work to keep Strowger Automatic equipment 
abreast of ever-expanding needs, Above are shown Buildings 
1 to 4 inclusive. 





Building 8 — Supply Headquarters, 


Building 6 — Plastic Molding Department. 


Building 7 — Telephone and In- 
dustrial Specialty Departments. 
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THE GROWTH OF STROWGER AUTOMATIC 


4 T IS ALTOGETHER NATURAL that the Strowger Automatic system, as 
created and developed by Automatic Electric, should have found its first wide appli- 
cation in the country of its origin, where telephone service is rendered jointly by the 
extensive networks of exchanges of the Bell Telephone System, and those of the thou- 


sands of Independent companies. 


Up to the year 1919, the Independent telephone companies of the United States rep- 
resented the largest single group of customers for the Automatic Electric organization 
in Chicago, and that status remains unchanged today. These companies — there are 
more than six thousand of them — serve more than two-thirds of the geographic area 
of the United States, and almost twice as many communities as are served by the Bell 
System. In size, they range from a score or so telephones to multi-office networks of 
a hundred thousand or more stations. Their exchanges and toll lines are intercon- 
nected with those of neighboring companies and also with the nationwide long distance 
network of the Bell System. 


It was largely through close cooperation hetween the Independent companies of the 
United States and Automatic Electrie Company. of Chicago, that the Strowger Auto- 
matic system was brought to the stage of practical perfection, and these companies 
also have been largely responsible for the development of operating techniques which 
have since been applied on a world-wide scale. Today. the majority of Independent au- 
tomatic exchanges use Strowger Automatic equipment supplied by Automatic Electric. 
The year 1919 marked the beginning of an extensive program by the Bell System for 
the installation of Strowger Automatic telephone equipment in both large and small 
exchanges, Under this program Automatic Electrie manufactured and installed the first 
Strowger Automatic system designed specifically for the Bell System, This was an 


11,000-line exchange for Norfolk, Virginia, U.S.A., completed in December, 1919. 


During that year also, Automatic Electric entered into long term contracts with the Bell 
System for the engineering and manufacture of equipment for other similar installa- 
tions, For many years thereafter, the bulk of Strowger Automatic telephone equipment 
installed for the Bell System was made in the Automatic Electric factory at Chicago. 
Today Strowger Automatic telephone equipment still predominates in Bell System au- 


tomatic exchanges. and the program initiated in 1919 has steadily increased in scope 
through the years. 


St. Paul, Minnesota, one of the many 
hundreds of Bell System exchanges 
using Strowger Automatic equipment, 





7 f | URING the first 30 years of its development, 

- Ni Mi wii Strowger Automatic was the only now surviv- 
I i||! ln ing system used in public exchanges in the United 
i 4 hil States. In automatic exchanges being installed 

mi | today, Strowger Automatic remains the predomi- 


nant choice of both Independent and Bell System 
: i MW companies. A few typical installations are shown 
. Cc M le on this page. 
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Bloomington, Illinois, U.S.A. 
(Illinois Telephone Company). 
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Logansport, Indiana, U. S. A. (Indiana 
Associated Telephone Company). 








licothe Telephone Company). 
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STROWGER AUTOMATIC 


THROUGHOUT THE WORLD 


GAINST THE BACKGROUND of early success in the United States, it 
was inevitable that telephone operating administrations in other countries should be- 
come interested in the advantages of Strowger Automatic equipment. The system made 
its first appearance abroad in London in 1898—an exhibit switchboard of 200-line ca- 
pacity. A year later, the German Post Office purchased a 400-line system which they in- 
stalled for public service in Berlin, These two installations were the earliest forerun- 


ners of the world penetration that was soon to come. 


Canada, Cuba and Australia were among the first countries to recognize the manifold 
benefits of the Strowger system and to adopt it ona widespread scale, Argentine, India 
and New Zealand soon followed. For many years, all of the Strowger Automatic tel- 
ephone equipment installed in these and other countries was manufactured and in- 


stalled by the Automatic Electric organization. 


Keeping pace with this wide-spread acceptance of the Strowger system by operating 
administrations, the principal manufacturers of telephone apparatus in Europe and 
the United States, recognizing that Strowger Automatic would dominate and underlie 
all future progress, sought licenses under Automatic Electrie’s numerous basie patents 


and these were extensively granted. 


Today, the leading telephone administrations throughout the world use Strowger equip- 
ment as standard, and the telephone systems of most of the world’s important cities 
are partially or wholly converted to that type of operation. In Great Britain. the 
British Post Office, after the most exhaustive studies and tests, standardized on the 
Strowger Automatic system and is using it exclusively, both in London and in scores 
of provincial cities, The government-operated telephone systems of Australia, South 


Africa and some of the Canadian provinces have also standardized on Strowger. 


Typical cities using equipment based on Strowger Automatic principles include Van- 
couver, Toronto and Winnipeg in Canada: Buenos Aires, Rosario and Cordoba in Ar- 
gentine; Sydney and Melbourne in Australia: Havana. Cuba: Honolulu and Manila in 
the Pacific; Berlin and other principal cities in Germany; the principal cities in China 
and Japan; Sao Paulo and Petropolis in Brazil; and the principal cities in Venezuela, 
Colombia, Uruguay, and other Latin American countries, 
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Automatic central office at Milan, 
lbers’ meters are shown at the left. 
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Honolulu, T. H. (Mutual Telephone Company). 


Manila, Philippine Islands, (Philippine 
» long Distance Telephone Company). 














Strowger Automatic equipment at Ciudad 
Trujillo, Dominican Republic, installed as 
an addition to a Rotary (power driven) 
switchboard, shown at left. (Compaiia 
Dominicana de Telefonos, C por A.) 





Victoria 
Columb 


Sao Paulo, Brazil 
(Companhia Telephonica 
Brasileira) 











THE AUTOMATIC ELECTRIC LABORATORIES 


AVING ITS INCEPTION at a time and in an area of intense compe- 
tition in the telephone field, the development of Strowger Automatic equipment was, of 
necessity, guided into channels of the utmost utility, from which it has never deviated. 
But realizing also that. like a chain, an operating telephone system is only as good as 
its weakest link, Automatic Electric's research scientists, designing engineers and pro- 
duction technicians have never ceased to strive for perfection in all of its many vari- 
eties of apparatus. From the subscriber's telephone and calling device to the most in- 
tricate problems of local and long distance switching and transmission, new and revo- 
lutionary developments have been undertaken and brought to success, while traditional 
and proved equipment has been constantly refined through the use of better materials, 
more precise fabrication and rigid inspection throughout the whole production pro- 


cess, thereby insuring more reliable operation and longer service life. 


The keystone of Automatic Electric's outstanding position in the telephone industry 
today is found in its extensive system of research and development laboratories—the 
only group of its kind in the world which has the benefit of continuity of organization, 
and development records and experience extending back to the beginning of automatic 
telephony. Equipped with the most modern apparatus, much of it specially devised to 
meet particular requirements, and staffed by groups of mature men with life-long ex- 
perience in telephone science in all its branches, these Laboratories engage in a num- 
ber of major activities directed to the creation of new systems and produets, to the 
improvement of older products, and to the adaptation of existing designs to the new 


needs which are constantly arising in the field. 


An important division of the Laboratories is the Analytical Research staff, whose 
members carry on basic physical and electrical research, as well as investigations deal- 
ing with the fundamental principles of techniques and equipment for the purpose of 
discovering the most promising lines of attack for the meeting of future needs, This 
staff is an important influence in the development of new ways of meeting conditions 
which arise from the constantly expanding scope and complexity of communication 


science, 


A second, and equally vital, function of the Laboratories staff is to devise, test. and 
perfect new circuits and new types of apparatus. Some of these are to meet special 


conditions peculiar to the operations of a particular customer, while others are pio- 


27 


is shown here analyzing the circuit fune- 
tions of a new Director development. 


In the Automatic Electric Model Shop, proto- 
types of new products take shape. 





ERE in the Automatic Electric Laboratories is 

creative enterprise in telecommunications at its 
finest. Here new ideas take shape and are put 
to the test. Some are discarded because they fail 
to meet the challenge of service or economy, Those 
that survive exacting standards are added to the 
list of Automatic Electric achievements, as new 
products or improved designs, 
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A member of the Laboratories staff is shown putting 
8° a new impulse sender through its paces, 
















ic properties of a tele- 
tificial voice and ear. 


The Comparator, shown at 
right, provides a means of 
inspecting the contour of a 
piece part by projection of its 
outline. 





Arrangement for acceler- 
ated life test of lever keys. 


Strowger two-motion switches and 
dials under accelerated life test. 


neering ventures into hitherto unexplored fields. Here are found inventions in the 
making, from the first rough and tentative sketches through the various processes of 


refinement to final operational and durability tests before release to factory production, 


In this work, the project engineers in this group — the Product Design section — work 
closely with the production experts to insure a design which will bring the maximum 
in performance and durability as well as the utmost economy of production. The Prod- 
uct Design section also includes well equipped mechanical laboratories. in’ which 


models for new designs are built. 


Still another essential phase of the Laboratories’ operations is concerned with the con- 
stant checking of performance characteristics. Thorough testing and inspection of all 
manufactured products are, of course, integral parts of the routine factory production 
processes. hut supplementing this is a program of constant tests not only of newly 
developed products, but also of sample equipment taken directly from the assembly 
line to insure that the prescribed standards are rigidly observed. Tests in both classes 
include endurance runs under conditions which are far more rigorous than those en- 
countered in actual service, and the results of such tests are constantly being reflected 


in improvements which result in longer life and more dependable performance. 


As has characterized all Automatic Electric progress from the earliest days, all of these 
activities of the Laboratories, ranging from purest research to practical design, embody 
the combined vision, skill and experience of many men working as a team, And, equally. 
each activity is eminently practical and opens up new possibilities of service improve- 
ment and economy, which year hy year, are reflected in greater use and greater sat- 


isfaction. 





ADVANCES IN ENGINEERING TECHNIQUES 


ANY ELEMENTS contribute to. and are embodied in. the hun- 
dreds of Automatic Electric central office installations which today are rendering ae- 


curate, dependable and economical service throughout the world. 


During the years of world expansion in the use of the Strowger Automatic system, the 
Automatic Electric technical staff has steadily continued its work of perfecting the ap- 
paratts, inereasing its efficiency and extending its scope of usefulness, To attempt to 
list the many refinements they have added and are adding year after year would he 
fruitless, but it will be interesting to note a few of the outstanding principles of 
automatic telephony which they have originated and which have become permanent 
and accepted features of telephone service wherever automatic switching is used. 
\mong these are automatic trunk selection, automatic intermittent ringing. revertive 
ringing tone, automatic busy tone. toll line dialing, party line selection, unattended 
rural automatic exchanges. private automatic exchanges, and interconnections in multi- 
office areas. They have also pioneered in the adaptation of automatic principles to the 
switching of toll traffic in both local areas and over Jong distance cireuits extending 
through other exchanges; and also in techniques for the automatic recording and ticket- 


ing of suburban and metropolitan area toll calls. 


AUTOMATIC ELECTRIC TELEPHONES 


To the user of these services in all their wide varieties—the telephone subscriber—the 
most familiar element is his telephone instrument and its associated calling device. 
Automatic Electric was a pioneer in refining and perfecting this apparatus. being the 
first to introduce the modern molded plastic handset. which has now entirely replaced 
the earlier types with their separate transmitters and receivers. Today's sturdy and 
compact instrument is unexcelled in beauty of design, ease of handling and quality 
of transmission. The standard models available from all units of the Automatic Elee- 
trie group include the widely used cradle-type desk set. as well as those adapted for 
wall or desk-side mounting, most of them being supplied as self-contained units, with 
the bell in the base, and plastic-molded for maximum beauty and durability, Special 
models to meet a wide variety of special needs and applications are also available. An 
essential part of each is the “whisper-quiet” Automatic Eleetrie dial whieh has long 
set the highest standards for quietness, permanence of adjustment, long life, and trou- 


hle-free operation. 
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THE STROWGER AUTOMATIC SWITCH 


The basic mechanism in all Strowger Automatic central office installations is a sturdy 
and compact electro-magnetic unit which operates under the control of the subseriber’s 
dial with a degree of speed, precision. accuracy and uniformity unequalled by any 
other type of apparatus. Hundreds of Strowger Automatic exchanges operating in all 
parts of the world testify to its dependability. long life. and low maintenance cost. 
\ complete unit within itself, it is mechanically independent of all other switches, 
and requires no power driven shafting or other mechanical linkage, with its ever-pres- 


ent danger of incapacitating large groups of lines. 


Strowger switches may be grouped to serve small or large switching centers with equal 
ease and complete flexibility, and may therefore be concentrated at a single central 
point to serve many thousands of stations in the heart of a densely populated section, 
or conversely, with equal efficiency and economy. can be dispersed in a number of 
smaller units, Thus the same basic equipment is not only used for both small and 
large offices, but can also be arranged to take full advantage of the most economic type 
of plant distribution, Switch quantities can also be readily increased or the switches 
themselves readily shifted from one part of an exchange to another as changes in traf- 


fie may require. 


DEVELOPMENTS IN SMALL AUTOMATIC EXCHANGES 


This same flexibility of the basic Strowger switch made possible one of Automatic 
Electric's most original and outstanding contributions to telephone exchange operation 
the development of unattended automatic exchanges for small villages and rural areas. 


[he first unattended Strowger Automatic units—known as Community Automatic Ex- 
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N these efficient handset telephones, Automatic Electric has combined 

beauty and convenience of design with transmission performance 
that meets the highest standards of volume and fidelity over both local 
and long distance circuits. Here are examples of modern design from 
Automatic Electric plants in both hemispheres. 





Type 40 Desk Monophone 
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changes—were developed as early as 1916 for service in rural exchanges operated by 
Independent telephone companies in the United States, Since then thousands of sim- 
ilar exchanges, varying in size from a dozen or so lines to several hundreds have been 
supplied by Automatic Electric to telephone companies and administrations through- 


out the world, 


An important advantage of the use of such units is that, whether they are installed 
singly or in groups, they permit elimination of all manual operating functions at such 
exchanges, and permit the centralization of toll, information and other similar ser- 


vices at convenient attended toll centers. 


All such exchanges make use of special facilities to meet the conditions peculiar to 
small exchange operation. Such conditions may include dialing over various types 
of toll circuits, selective signaling of stations on multi-station lines, and the provision 
of high transmission standards under the difficult conditions imposed by long lines and 


heavy station loading. 


THE PRIVATE AUTOMATIC EXCHANGE 


Almost from the beginning of Strowger Automatic development, leaders of business 
and industry were quick to recognize the advantages of automatic telephone switch- 


hoards in meeting their needs for fast. dependable intereommunication. 


The use of private automatic exchanges, based on adaptations of Strowger equipment 
to the needs of business organizations, began on a broad scale in 1917 and has since 
proceeded at an ever increasing pace. In a typical case, an installation consists of a 


simple automatic switchboard using standard Strowger apparatus and principles and 


Type 50 Wall Monophone 





Type 43 Monophone 
Type 47 (Three-Line) Monophone 
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HE Strowger Switch—basic unit of the Strowger Sys- 
tem—is at once highly standardized in principle 
and flexible in its application. Here are shown a few 
of its scores of variants, as well as a modern high- 


speed rotary switch. 





Type 45 Rotary Switch, a high speed switch 
used as finder or connector in small exchanges. 





Strowger Line Finder Strowger Selector Strowger Connector 
= Standard shelves pro- 
z vide mounting facili- 


ties, complete with 
bank and shelf wir- 
ing and terminal 
blocks. 
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Each Strowger switch 
is a complete mech- 
anism, with control 
relays. Wiring is ter- 
minated in a jack on 
the base. 


are 


a 


Standard frames are 
rigid steel structures, 
upon which the 
shelves and switches 
are easily mounted. 


Type 48A Community Automatic 
Exchange (20-line capacity) 


sagged! 


Lhd AAA 





Type 46B Community Automatic 
Exchange (50-line capacity) 





| I TH flexibility of small unit design has made 
it easy to adapt Strowger Automatic equip- 
ment to the traffic and service needs of small 
exchanges, and thus to bring the benefits of 
high standardization to administrations 
operating both large and small exchanges. 
Here are shown typical small exchange units 


provided by companies of the Automatic Elec- 


tes | Be 





Type 10 Main Automatic Exchange For 
100 lines-expansible to any ultimate. 
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HE design and production of modern tele- 

phone equipment for business and industry 
has long been an important phase of Auto- 
matic Electric's activities. Such equipment 
embraces Private Automatic Exchange systems 
in various capacities and a wide variety of 
push button systems to meet every need, 





The Type 50 P-A-X System, available with or without central office trunk 
facilities. Normally recommended for 50 to 200 lines. 


A Type 32A21 P-A-X System, 
for 22 lines. 





For larger P-A-X Systems, Line Finder 
Switchboards like this are used. 


An ATEA P-A-X System 
of 100-line capacity. 





as many automatic telephones as may be needed. All internal calls are made by dial- 
ing two or three figures, with a considerable saving of time over manual methods of 


transmitting information between individuals and departments, 


In many cases, the private automatic system is connected to the public exchange fa- 
cilities and the equipment includes, in addition to the local automatic switching equip- 
ment, an attendant’s switchboard for the handling of local or long distance calls to or 
from the public exchange. In other eases, the private automatic exchange is a sepa- 
rate system for internal traffic only, and is supplemented by an attended private branch 
exchange having connections to the central office for handling public exchange traflie, 
Strowger Private Automatic Exchange equipment available today embraces switeh- 
hoards in a wide range of capacities, and with service features to meet every modern 


business and industrial need. 


STROWGER AUTOMATIC IN METROPOLITAN AREAS 


Further evidence of the flexibility of Strowger Automatic design is found in its ex- 
tensive use in large multi-oflice exchanges in all parts of the world, The first city net- 
work to use multi-office trunking was that at Los Angeles, California, U.S.A., equipped 
by Automatic Electric in 1904. Today, a large majority of the world centers of popu- 


lation use Strowger Automatic equipment. 


An especially significant development of Strowger Automatic techniques for metro- 
politan networks was the invention of the Strowger “Director”—a combination of 
standard Strowger components especially devised to meet the traffic and service con- 
ditions of large cities and to make full use of the economies of tandem trunking in 
conjunction with universal numbering and facilities for alternate routing of trafle, 
It was this development that was influential in the decision of the British Post Office 
to adopt Strowger equipment for the large and complex network of offices in the 
Greater London area. Conversion of this network, begun in 1924, is well advanced. 
and similar equipment has since been installed in a number of other multi-office ex- 


changes in various parts of the world. 


STROWGER AUTOMATIC IN TOLL SERVICE 


The fast growing importance of toll service has in recent years focussed attention on 
the extension of automatic switching principles to toll lines, to permit the operator at 
an originating exchange to dial subseribers at distant points either directly or through 
automatic tandem exchanges. Automatic Electric pioneered the application of auto- 
matic toll dialing principles as far back as 1910, and notable examples of such appli- 


cations appeared soon thereafter in both United States and Canada. These principles 
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have since been adapted to a wide variety of toll networks in the United States and in 


other countries, 


In their early development of toll switching techniques, Automatic Electric engineers 
anticipated by many years the introduction of toll dialing in networks covering wide 
areas, and a large proportion of the Strowger Automatic exchanges now in service have 


been engineered in anticipation of the ultimate needs of such wide seale toll switch. 


ing plans. 


Other Strowger toll switching developments which have proved their worth through 
actual use include Automatic (cordless) toll boards for the local or remote switching 


of toll circuits, and automatic toll dialing over carrier and radio circuits, 


STROWGER AUTOMATIC TOLL TICKETING 


The rapidly-growing adaptation of Strowger Automatic principles to toll switching soon 
presented another area for development. The increasing complexity of metropolitan 
and suburban networks and the need for greater speed on calls between exchanges 
made it desirable to devise means so that subseribers could dial calls to subscribers 


anywhere within the metropolitan area without the service of an operator. 


This need led to the development of the Strowger Automatic Toll Ticketing (SATT) 
System, which provides for the handling of suburban toll calls in the same manner 
as local calls, that is under subscriber control all the way. The SATT System is ar- 
ranged automatically to provide a complete record of each suburban toll call for 
billing purposes, the recorded data including the numbers of the calling and called 
stations. the time and duration of the call, the unit rate, the computed charges. and 


all other data needed for billing and accounting purposes. 


The pioneer installation of this system was made in Mons, Belgium, in 1937. by Au- 
tomatique Electrique, S.A. Since then Automatic Electric has completed a number of 


other SATT installations in metropolitan areas in the United States and elsewhere, 


ELECTRONICS IN THE TELEPHONE FIELD 


While the basic principles of telephone systems have changed but little over the years. 
it was inevitable that the science of electronics should find widespread application in 
telephone service. The Automatic Electric technical staff has taken a leading position 
in this field, and in recent years much of its work has been directed to making the full- 
est possible use of electronics as a communications tool. In the main, the effect of elec- 


tronic applications to telephony has been not to change the basic principles of central 
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(Sunland-Tujunga Telephone Company) 
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Director equipment at Park Ridge, Illinois, U.S.A. 
(Middle States Telephone Company) 


F growing importance in metropolitan and toll 
telephone networks is the requirement for 
"digit translation’ facilities to permit universal 
numbering with the economies of tandem trunking. 
In Strowger Automatic systems these facilities are 
provided by the Director. An important feature of 
this development is that it can be economically 
used where it is needed—even added to existing 
non-Director networks—or omitted where it offers 


no advantage. 


Directors at San Fernando, California. 
(California Water and Telephone Company) 
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S.A.1.T, Ticketer Frame, showing 
two ticketer details, 
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A portion of the Detectors and Tabulators in a $.A.T.T, System. 


SAT I=Fiv Subscriber boll Dialing 


TROWGER Automatic Toll Ticketing equipment— 
one of the most outstanding creations of the 














Automatic Electric Laboratories—permits subscriber 
dialing of toll calls and the automatic recording 
and timing of each call to provide records for 
billing and accounting purposes. Various units of 
equipment used in the S.A.T.T. System are shown 
here. 





S.A.T.T. Tape Perforators. Tapes from these 
machines may be used to prepare conven- 
tional toll tickets, or used with automatic 
punch card billing procedures, 


switching, ‘ i : m3 
office switching, but rather to provide new and better ways of accomplishing ends 


which were heretofore subject to the limitations of wire and cable circuits 


Most widely used of all electronic applications to telephone systems is the “carrier” 
system, which makes it possible to transmit two or more two-way telephone conversa- 
tions over a single wire (or radio) circuit, The principle involved is the application, 
on wire or radio telephone circuits, of “carrier” waves on which are superimposed 


the “voice frequency” currents of ordinary telephone conversations. 


One or more such carrier waves, each of them modulated by voice currents. may be 
transmitted over the basic circuit and separated or “filtered out” at the distant end. 
thus providing for a number of simultaneous two-way conversations over plant fa- 


cilities normally used for single conversations. 


The equipment required consists of “carrier terminals” at each end of the circuit. 
Equipment of this type supplied by Automatic Electric is manufactured to rigid spe- 
cifications by Lenkurt Electrie Company, Inc.. San Carlos, California, U.S.A. and is 
available in single-channel and multi-channel units for application to wire or radio 
circuits. The distances over which such channels operate is extended by the use of 
carrier repeaters at suitable intervals. Carrier terminals are also available to provide 
hoth telegraph and telephone channels and facilities for dialing or signaling to meet 


any combination of requirements, 


Other electronic applications for which Automatic Electric supplies facilities include 
the following: 

Mobile Radio Telephone Systems—for supplying radio-telephone service between mo- 
hile transportation units, such as motor cars and trucks and the regular public tele- 
phone exchange facilities, 

Voice Frequency Telephone Repeaters—electronic voice amplifying units for gain in 


transmission volume over long toll lines. 


Radio-Telephone Toll Links—providing radio-telephone toll circuit facilities between 


points where the construction of pole line or other types of physical wire circuits is 


difficult or uneconomical. 


EXCHANGE ACCESSORY EQUIPMENT 


It has alwavs been Automatic Electric's policy to manufacture completely in its own 


possible of the wide variety of parts and equipment that enter into 


shops as much as 
and in any event to formu- 


a complete Strowger Automatic central office installation, 


late its own specifications for the manufacture of parts and materials which it is not 


economically equipped to produce. 
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Type 47 Two-wire Intermediate 
Voice Frequency Repeater, 









Avromaric Electric has taken a leading position 

in the application of electronic principles to 
telephone switching. Here are shown typical 
examples of electronic equipment supplied by 
Automatic Electric. 


Lenkurt Carrier Equipment 
ot Honolulu, 7. H. 


Mobile Radio-Telephone Equipment 
supplied by Automatic Electric for ser- 
vice in Fort Wayne, Indiana, U.S.A. 
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A complete telephone central office will consist not only of the automatic switchboard 
itself, but also of a power plant (including storage battery, charging equipment and 
power board). There will also he such accessory equipment as distributing frames, 
wire chiefs’ desks, test desks. toll switchboard. repair clerks’ desks, information desks, 
and other miscellaneous equipment. All of this equipment, with the exception of 
storage batteries and certain types of ringing and charging machines, is made in Auto- 
matic Electric’s own plants, and designed and specified by its own technical personnel. 
Thus each company of the group has complete control over quality of its products and 


their fitness for the service they are intended to perform. 


Other miscellaneous telephone products manufactured by Automatic Electric include 
a complete range of protective equipment for central office and substation use, recti- 
fiers and battery eliminators for noiseless power supply. paystations, telephones of 
standard and special types, and a wide variety of testing equipment for the efficient 


operation and maintenance of telephone exchanges of all sizes. 


In addition, Automatic Electric, through its affiliated sales and service organizations, 
acts as distributor for the wide variety of materials, tools, and supplies which are used 
by telephone companies in the construction and maintenance of plant and central of- 


fice facilities, 


APPLICATIONS IN ELECTRICAL CONTROL 


The basic principles of the Strowger Automatic switchboard and its components have 
found use not only in the switching of telephone lines but also in a wide variety of in- 
dustrial and commercial applications in which there is need for the remote selection 


of electrical circuits or the remote control of circuits or functions over wires. 


The Strowger Automatic Telephone System itself is the world’s foremost example of 
the application of electrical control over wires. Through their long experience with 
control techniques. Automatic Electric engineers have been able to make important 
contributions in the adaptation of the same basic methods to other fields, either through 
collaboration with the manufacturers of control systems and equipment, or by under- 


taking complete development and manufacture of the entire equipment. 


The attention of industrial engineers and designers has also been attracted to the ver- 
satility of the components of Strowger Automatic ewitchboards, such as relays, stepping 


switches. solenoids. keys. ete.. and the supply of these components for use in various 


industrial devices forms a steadily growing part of Automatic Electrie’s business. 
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Combined Toll and Local 
Test Panel. 


Automatic Toll Board sup- 
plied by Automatic Electric 
for service in Sao Paulo, 
Brazil. 


Type 3 Automatic Electric Information Desk. 


Automatic Electric Dial Service “A” Board, 
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Front View of a large 
exchange power board. 


Motor-generators as used in a large 
Strowger Automatic Exchange. 





An Automatic Electric “Convotrol’’, 
a selenium type rectifier charger for 
small exchange use. 





Typical “power shelf” as used in 
small Strowger Automatic exchanges. 
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BUILDING 
AUTOMATIC ELECTRIC EQUIPMENT 


EQUIPMENT ENGINEERING 


The manufacture of Strowger Automatic telephone equipment for a central office in- 
stallation begins with the work of the equipment engineer, who takes the basic ideas 
and apparatus which originate in the Laboratories and plans their practical applica. 
tion to the requirements of the telephone exchange, correlating them with the speci- 
fications worked out through collaboration of the customer and the field sales engineer, 
The duties of the equipment engineer are concerned with visualizing the completed 
installation in its broad aspects, and planning it in such detail that it will exactly meet 
the needs of the exchange it is to serve, In handling a typical installation, the equip- 


ment engineer is responsible for: 


1. The selection of the proper switches and circuits to meet the service 
needs of the exchange, including such modifications of standard equip- 


ment as are needed to meet any special conditions that may exist. 


2. The study of traffic data, their application to the basic trunking plan. 
and the computation of switch quantities to handle the traffic efficiently 


and economically. 


3. The design of mountings and frameworks and the preparation of 


central office equipment floor plans. 


4. The engineering of power equipment, manual desks, distributing 


frames and other apparatus needed for the complete exchange. 


>. The preparation of complete and detailed instructions and drawings 
for the manufacturing departments, 


6. The preparation of specifications and instructions to guide the work 


of the installation engineers, 


The personnel of the equipment engineering department in each plant consists of 


highly trained and experienced telephone men. most of whom have had experience 


either with operating organizations or in the installation of central office equipment, An 


important qualification for all members is 





the ability to visualize the final project 


soundly planned, carefully constructed and installed, and smoothly operating, 


MANUFACTURING PROCESSES 


The manufacture of Strowger Automatic equipment and other Automatic Eleetrie ap- 
paratus is not a mass production process in the usual sense of that term. While the 
equipment produced by Automatic Electric is made up of switching units and other 
elements which are basically similar in design, the number and combination of such 
elements must differ widely for each project. Thus the equipment for each installation 
is “tailor-made” to individual specifications, while at the same time the economies of 


volume production are applied to basic parts and assemblies, 


It will therefore be seen that Automatic Electric's production operations are not only 
exceedingly complex but also highly specialized, requiring for their maximum effective- 
ness a perfection of manufacturing techniques which only long continuity of organiza- 
tion can provide. It is significant, and of great importance to Automatic Electrie’s cus- 
tomers, that its personnel is made up predominantly of people who have had long and 
intimate contact with the production problems peculiar to its field. The supervisors 
in charge of the various departments are trained to be constantly on the alert for im- 
proved methods and materials which will add to the efficiency of manufacture, and the 


quality and performance of the finished product. 


CONTROL OF PERFORMANCE 


The products of Automatic Electric have long been recognized the world over for 
their high standards of performance, durability, and dependability. In the protection 
of this reputation. nothing is left to chance, The control of quality begins with rigid in- 
spection and test of all raw materials and parts which come from suppliers. and con- 


tinues through all stages of manufacture. 


Exacting standards are established by inspection engineers. and many special tools 
and measuring devices are employed to insure that all parts and assemblies are processed 
to fall within the narrow tolerance limits required for dependable service and long life. 
When final assembly is complete. each item of equipment is put through actual oper- 
ating tests under conditions much more severe than those encountered in practical 
service. The rigid standards which are set for this work are largely responsible for 
the reputation for dependability which Automatic Electric equipment has wherever it 


is used, 
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Multiple drill press for machining 
Strowger Switch frames. 





Wiring Strowger switch bases, 
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Modern plastic molding processes produce Wodeuu | Oty i) 7}) 
telephones of surpassing beauty. 


Pray Cult nd Ceo 


Switch assembly 
makes use of efficient 
production line proce- 
dures. 
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By means of test units like this, coils 
are automatically tested for resis- 
tance and insulation breakdown 
Lamp signals indicate acceptance or 
rejection. 


Quality control of Automatic 
Electric production requires a 
comprehensive array of precision 
testing equipment, much of it 
being made and maintained by 
Automatic Electric's own quality 
control staff, 


Completed automatic switchboards 
are subjected to final operating tests 
under extreme conditions by the use 
of portable test sets like this. 
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Testing circuits of Strowger switches and relay groups. 
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By means of test units like this, coils 
are automatically tested for resis- 
tance and insulation breakdown 
Lamp signals indicate acceptance or 
rejection. 


Quality control of Automatic 
Electric production requires a 
comprehensive array of precision 
testing equipment, much of it 
being made and maintained by 
Automatic Electric's own quality 
control staff. 


Completed automatic switchboards f ; mane 
are subjected to final operating tests 
under extreme conditions by the use 
of portable test sets like this. 
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Testing circuits of Strowger switches and relay groups. 


THE ADVANTAGES OF 


STROWGER AUTOMATIC EQUIPMENT 


N THE YEAR 1950, there were estimated to be more than 72 million 
telephones in service throughout the world, of which about 60% are automatic. Three- 
fourths of all these automatic telephones are connected to central offices which oper- 
ate under Strowger principles originated by Automatic Electric, and developed largely 


hy engineers of the Automatic Electric group. 


This predominant use of Strowger Automatic equipment did not come about by chance, 
hut rather because it is the only equipment which has consistently proved its ability to 
meet the needs of telephone administrations and their subscribers for the highest qual- 


ity of service and the greatest economy to the operating organization. 


Simplicity and dependability of apparatus are important factors in both quality and 
economy. The basic equipment unit, the Strowger Automatic switeh, is a sturdy and 
compact electro-magnetic mechanism, fundamentally of the simplest construction, op- 
erating on the step-by-step principle under the control of relays. The trunking arrange- 
ments for the complete exchange are on a straightforward decimal basis, and the cir- 
cuit principles are simple enough to be readily understood and the equipment easily 
maintained by anyone having a working knowledge of ordinary telephone apparatus. 
All Strowger Automatic components are designed and manufactured for long service and 
unfailing reliability. It is not uncommon to find Strowger Automatic exchanges that 


go 


have heen in continuous operation for thirty years or more and that are still giving 


dependable and satisfactory service. 


The flexibility of Strowger Automatic equipment is an important factor in its economy. 
and assembled in small self-contained units which are ar- 


The equipment is constructed 
es. Thus the equip- 


ranged to “jack-in” to the permanent wiring of the mounting shely 


ment can be initially grouped in large or small quantities to meet the requirements of 


individual exchanges or networks, and at the same time the quantity of these switches 


can he readily increased or decreased or any of the 
This flexibility also results in economy in the use of floor space. 


equipment shifted, as changes in 


traffic may require. 


Furthermore, the flexibility of Strowger Automatic telephone equipment makes it ideal 


or adding to groups of exchanges, even where the 


for enlarging existing exchanges. 
This has been amply demon- 


original equipment is of another type of manufacture. 
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strated by the successful addition of Strowger Automatic telephone equipment to such 


exchanges as those in Montevideo. in Milan and in Rome. 


The low maintenance cost for Strowger Automatic equipment is a matter of record 
among the hundreds of telephone administrations which have used this equipment 
under varying conditions for many years. From the beginning of its development. 
Strowger Automatic equipment has been intentionally designed so that the few parts 
that may normally be expected to wear out with long continued use, such as wipers 
and wiper cords, can be quickly and easily replaced at very low cost for labor and 
materials. and without interruption to service. The company or administration that 
adopts Strowger Automatic equipment thus avoids all financial risks entailed by un- 


predictable maintenance costs. 


THE AUTOMATIC ELECTRIC 


TRAINING SCHOOL 


N ImporTANT factor in placing and keeping Automatic Electric in the 
forefront of telephone progress is its Training School, which insures a steady and ade- 
quate supply of trained personnel, both for its own staff and to meet the requirements 
of the companies and administrations which operate Strowger Automatic equipment, In 
this school young men with sound and broad scientific backgrounds receive specialized 
training fitting them for technical and supervisory duties which may lead ultimately 


to positions of top responsibility. 


The students, selected graduates of outstanding engineering schools and men nomi- 
nated by Automatic Eleetric’s customers in all parts of the world, are given a thorough 
course in the basic theory of automatic telephony and kindred subjects through lectures 
and demonstrations by specially qualified Automatic Electric engineers and technicians. 
This is supplemented by an equally thorough training in shop work in all the produc: 
tion processes, whereby knowledge of and proficiency in each step—assembly, adjust: 


ment, inspection and testing—are gained through actual experience. 


Through the years, the Training School has steadily grown in scope and influence, its 
graduates including not only a large number of Automatic Electric employees. but also 


many engaged in technical and commercial work for telephone enterprises in countries 
throughout the world. 





Here a student from Arabia gets 
pointers on switch adjustment. 






Left: The Automatic Electric Training 
School sessions include lectures by 
qualified technical personnel. 


( 


Below: Circuit class, showing instructor 

using the Visual-Cast Projector, by which a 
revit is projected on a screen in front of 
ie class. 


Above: This view shows students 
engaged in assembly and adjust. 
ment of Strowger switch mechanisms, 
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AUTOMATIC ELECTRIC 
AND THE ARMED SERVICES 


%., DESIGN and manufacture of Automatic Electric communication equip- 
ment for military and naval uses dates back almost to the beginning of the ( ‘ompany’s 
history. Prior to the first war, the U. $, Army and Navy had used Strowger Automatic 
equipment in various types of land stations, and during the second war, production of 


that equipment was continued on a vastly increased scale. 


Use of Strowger Automatic equipment on Naval vessels began in the middle twenties, 
when the Company's engineers collaborated with the U.S, Navy Department in the de- 
sign of the first ship’s service automatic telephone system. By the end of the second 


war Automatic Electric had supplied such systems for over 350 vessels, 


The Company was called on further to cooperate with both Army and Navy authorities 
in the development and manufacture of many special types of apparatus in the fields of 
communication and electrical control. Long experience in meeting the rigid and com- 
plex requirements of the armed services has not only placed Automatic Electric in a 


position to make enlarged contributions to this field, but also to fortfy its technical 


and manufacturing position with respect to the needs of its customers in the telephone 


field. 


This is one of the large number 
of automatic telephone sys- 
tems manufactured by Auto- 
matic Electric for the armed 
forces of the United States. 
(U.S. Army Signal Corps 
Photo.) 





THE AUTOMATIC ELECTRIC 


SERVICE CRGANIZATIONS 


. IMPORTANT to the operations of the Automatic Electric 


group are the sales and service organizations which, with their affiliated companies 
and branch offices, serve as points of contact between the manufacturing units of the 


group and their customers in all parts of the world. 


The products of Automatic Eleetrie Company, as well as those of other companies 
manufacturing plant construction material and supplies, are distributed in the United 
States by Automatic Electric Sales Corporation. This company maintains branch of- 
fices in all principal cities, and service representatives and staff engineers at strategic 
points who are readily available for consultation with telephone companies and indus- 
trial organizations who have need for their services. The Company also maintains 
branch warehouses at several points where supplies of telephones, construction ma- 


terials, tools, and other products are kept available for prompt shipment. 


International Automatic Electric Corporation, with its affiliated companies and branch 
offices and representatives throughout the world, acts in a similar capacity in the dis- 
tribution of Automatic Electric products outside of the United States. A complete list 
of these companies and their branch offices and representatives will be found at the 
end of this hooklet. The representatives of these companies are prepared by long ex- 
perience and practical training in all phases of the business to consult with and assist 


telephone companies or administrations in solving whatever problems may face them. 


FIELD ENGINEERING 


The first step in the consideration of any Strowger Automatic installation is a detailed 
study of exchange traflic, Automatic Electric field engineers are prepared to supply 
competent assistance in making such studies, and can supply automatic recording equip- 
ment to insure accurate results with a minimum of labor. Such dependable traffic data 
permit Automatic Electric to specify switching equipment in the exact quantities and 


types required by the conditions. 
PLANT ENGINEERING 


In cases where re-arrangement or extension of outside plant is needed, Automatic Elec- 


tric’s experts in that field are in a position to offer counsel and recommendations, They 
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are alert to the latest construction methods for city, town and rural lines, and ean also 
advise as to the most efficient means of handling toll traffic and as to the latest tech- 


niques in carrier and radio-telephone systems. 


INSTALLATION 


In practically all eases, telephone central office equipment made by companies of the 
\utomatie Electric group is installed. tested and placed in service by the manufacturing 
company’s own personnel. This is desirable in order that the Company may turn over 
to the customer a completed installation. scientifically adjusted, thoroughly tested and 
ready for service. For this work the Automatic Electric group maintains staffs of in- 
stallation technicians. who are not only thoroughly trained in the techniques of con- 
struction, wiring, cabling. and testing. but are also selected for their high qualities 
of self-reliance and judgment. and their ability to deal with customers and their en- 


gineers on a footing of dignity, competence. and assurance. 


In addition, the Company maintains a staff of trained engineers who are thoroughly fa- 
miliar with operating practices. and who are available for counsel or assistance to tele- 
phone administrations on matters relating to operating and maintenance procedures 


and. where the need arises. in the training of operating and maintenance personnel. 





Automatic Electric installation technicians at work on a large automatic central office assignment. 


A LOOK INTO THE FUTURE 


N 1890 Strowger Automatic presented the great challenge to the tele- 
phone industry. Today, Strowger Automatic, and the vast accumulation of skill, ex- 
perience and resources which is Automatic Electric, stand supreme in their field. In 
facing the future, those who have seen the inception and growth of that organization 


and have been a part of its development can take no narrow or partial view. 


What lies ahead no one can foresee, but as yet no basic and revolutionary change com- 
parable to that of the first two decades of this century, which rendered obsolete all that 
went before, can be discerned. Judging from the past, the portents of any such revo- 
lution, should it approach, will certainly be quickly perceived by those who make up 
Automatic Electric, As in the past, they will guide the stream of progress and keep 


abreast of it rather than follow it. 


The more probable prospect is an orderly and logical refining and perfecting of that 
which now exists, To that end, the Automatic Electric group is giving constant and close 
attention to the need for meeting the increasing complexity of service requirements in 
both local and toll operations, and to the development and use of such supplementary 
services as may fit into the expanding pattern of telephone operations. Thus the work 
of Automatic Electric in this and related fields is following the traditional pattern of 


keeping research and development well ahead of field requirements. 


In yet another way. Automatic Electric offers telephone operating organizations assur- 
ance as to the future: 
reate and expand telephone 


Upon those responsible for the expenditures necessary to ¢ 


operating systems the requirements of the future impose necessities which cannot be 


neglected. However well an installation may meet present needs. unless it can reason- 


ably be expected to fulfill all conditions which may arise during the normal life of the 


equipment—unless it ean be adjusted economically to unforeseen changes—it will pre- 


sent elements of uncertainty against which there can be no adequate protection. As 


never before this situation demands the most careful consideration in selecting the 


type of telephone equipment to be installed. 


The history of Strowger Automatic, more than that of any other type of equipment, 


; : i. Site eines : ore 
has been a history of success in meeting changing conditions. Small communities 
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served by Strowger Automatic have grown into large towns; towns have become cities; 
single-office exchanges have become multi-office networks; traffic has increased, and 
service demands have become more complex. Strowger Automatic has never once failed 
to demonstrate its ability to meet all these changes at minimum cost and without dis- 


turbance to existing service or equipment. 


For these reasons telephone operating companies and administrations face the future 
with the justifiable assurance that their investments in Strowger Automatic equipment 
can be amortized in an orderly and proper manner over a full life of service which 
will remain continuously modern, economical and adequate, and that as in the past, 
so also in the future. they can rely with confidence on the foresight, the progressive 


ness and the stability of Automatic Electric. 


WHEN YOU NEED INFORMATION 


4 N A BOOKLET of this scope, it is impossible to present more than a 
broad perspective of the range of service and products offered by the Automatic Elec- 
trie group. More specific information and literature on particular products will be sup- 


plied on request. 


The Automatic Electric group maintains offices in principal cities throughout the world. 
Its resources and facilities are at your command, and its representatives are avail- 
able for consultation on any project, small or large, Simply write or call the office 


nearest you. 





TYPICAL USERS OF 
STROWGER AUTOMATIC 


TELEPHONE EQUIPMENT 


os BELOW are some of the hundreds of administrative organizations 
and companies operating telephone systems for public service in various parts of the 
world to whom companies of the Automatic Electric Group have supplied, or are 


supplying. Strowger Automatic Telephone Equipment: 
pptying, 8 Pp quiy 


ALASKA Saskatchewan Government Telephones 
City of Fairbanks Alberta Government Telephones 
City of Edmonton 
ARGENTINA Manitoba Telephone System 
Argentina State Telephone Administration Port Hope Telephone Company 


Town of Kenora Utilities 
AUSTRALIA 


The Avalon Telephone Company, Ltd. 
Australian Post Office 


Northern Telephone Company 


BELGIAN CONGO Maritime Telephone & Telegraph Company 


Belgian Congo Administration 
CANAL ZONE 


BELGIUM Canal Zone Authority 

Régie des Télégraphes et des Téléphones Panama Railroad 
BOLIVIA CHINA 

Bolivian Power Company, Ltd. Ministry of Communications 
BRAREL COLOMBIA 

Companhia Telephonica Brasileira Empresas Municipales de Cali 


Cia. Telefonica de Barranquilla 


CANADA Cia. Telefonica de Cartagena 
British Columbia Telephone Company Empresa Nacional de Telecommunicaciones 
Chilliwack Telephones, Ltd. Boyacd Departmental Telephone System 
Northwest Telephone Company North Santander Departmental Telephone 
System 


Okanagan Telephone Company 
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CUBA 
Cuban Telephone Company 


ERITREA 


Government of Eritrea 


GREECE 


Greek Telephone Organization 


HAITI 
Ministry of Publie Works 


HAWAII 


Mutual Telephone Company 


INDIA 


Ministry of Posts and Telegraphs 


ISRAEL 


Ministry of Communications 


ITALY 


Italian State Telephone Administration 


Societa Telefonica Interregionale 
Piemontese e Lombarda 


Societa Telefonica Delle Venezie 
Societa Telefoni Italia Medio Orientale 


Societa Telefonica Tirrena 


JAMAICA 


Jamaica Telephone Company, Ltd. 


JAPAN 


Ministry of Telecommunications 


LATVIA 


Ministry of Communications 


MANCHURIA 


Ministry of Communications 


NEW ZEALAND 
New Zealand Post Office 


PHILIPPINE ISLANDS 
Philippine Long Distance Telephone Co. 


City of Baguio Telephone Administration 


PORTUGAL 


The Anglo-Portuguese Telephone Co., Ltd, 


PORTO RICO 


Porto Rico Communications Authority 


DOMINICAN REPUBLIC 


Cia. Dominicana de Teléfonos C. por A. 


SAUDI-ARABIA 
American Arabian Oil Company 
Saudi-Arabian Railroad 


Trans-Arabian Pipe Line Company 


SUMATRA 


Northeast Railway Co, (Deli Spoorweg) 


UNITED STATES 
Independent operating telephone companies 
Operating companies of the Bell System 


United States Government—all departments 


URUGUAY 
Administracion General de las Usinas 


Electricas y los Teléfonos del Estado 


VENEZUELA 
Cia. Telefonica de Venezuela 
Empresa de Teléfonos de Apure 
Mene Grande Oil Company 


Creole Petroleum Company 


PRINCIPAL PRODUCTS Of The 


AUTOMATIC ELECTRIC GROUP 


Strowger Automatic Telephone Systems 

Complete automatic central office equip- 
ment for exchange areas of every size, from 
small towns to the largest metropolitan net- 


works. 


Community Automatic Exchanges—Unat- 
tended Strowger Automatic units for small 
rural or suburban areas, with facilities for 


switching into attended exchanges. 


Toll Switchboards—Both automatic and cord 
types, equipped with the most modern cir- 
cuits and facilities to meet the most exacting 
needs of local or nationwide long distance 


networks, 


Toll Dialing Systems—Switching systems and 
circuit facilities for operator dialing over di- 


rect toll lines and tandem networks. 


Strowger Automatic Toll Ticketing Systems 
—Complete facilities for subscriber toll dial- 
ing in metropolitan areas, including auto- 
matic timing and ticketing of short haul toll 
traffic, and “Director” facilities for universal 


numbering and alternate routing. 


Manual Telephone Switchboards—Magneto 
and central battery switchboards for public 
exchange service and private branch ex- 


changes to meet every commercial need. 


Special Service Switchboards—Information, 
Wire Chief and Test, Repair, DS*A™, and 
all other types of auxiliary service desks, 


equipped as desired to meet local needs. 


Telephone Instruments — Modern handset 
designs in molded plastic for automatic, cen- 
tral battery manual, or magneto manual ex- 
changes: and a complete range of special 


types to meet particular needs, 


Exchange Power Equipment—Control and 
supervisory panels, battery charging and ring- 
ing current machines, tone generators and in- 
terrupters, and all other power accessories for 


both small and large exchanges. 


Telephone Exchange Accessories —Testing 
equipment and instruments; protective de- 
vices for central offices, substation and outside 
plant; paystations: battery eliminators and 
rectifiers; loading coils for physical and car- 
rier circuits; traffic measuring devices; and all 
other accessories needed for the operation and 


maintenance of the modern exchange. 


Electronic Equipment — Point-to-point and 
mobile radio-telephone systems; voice fre- 
quency repeaters with electronic amplifica- 
tion: single-channel and multi-channel carrier 
systems for telephone, telegraph, signal and 
pulse transmission over wire or radio cir- 


cuits; voice operated constant level amplifiers. 
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Private Automatic Exchanges—A complete 
range of systems in all capacities, with or with- 
out central office connections, and with or 


without attendants’ switchboards. 


Intercom Systems — Modern push-button 
handset telephone systems, with single or mul- 
tiple conversation channels in capacities to 


meet every business need, 


Wires and Cables (Phillips )—Bare and in- 
sulated wires for communication, power and 
industrial applications; lead covered and 
braid-covered telephone cables; submarine 
cables; power distribution cables; copper 


rods; cold-drawn copper bus bars and sections, 


Measuring Apparatus (ATEA )—A complete 
line of fixed and portable instruments for lab- 
oratory and industrial uses, including am- 
meters, voltmeters, frequency meters, phase- 
meters, and single and multiple pen record- 
ers: watt-hour meters for single-phase or 


multi-phase use. 


Traffic Signals (ATEA )—Modern street and 
road signal systems of both vehicle-actuated 
and fixed time types; synchronized and non- 
synchronized signals; interrupted warning 


lights; and level (grade) crossing signals, 


Companies of the Automatic Electric group are makers also of electrical 


control apparatus and systems for industrial, engineering, and public utility 


companies and administrations, telephone apparatus for railroad and pipe 


line companies, electrical and communications devices for aircraft and 


airways control, and special communication apparatus for military and 


naval applications. Through their affiliated sales companies throughout the 


world, they also act as distributors of a complete line of materials, tools and 


supplies for the construction, operation and maintenance of all parts of the 


modern telephone exchange. 
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Originators and Developers of the Strowger Step-by-Step “Director” for Register 
Sender-Translator Operation . . . . . Machine Switching Automatic Dial Systems 


Makers of Telephone, Signaling and Communication Apparatus...Electrical Engineers, Designers and Consultants 


Factory and General Offices: 1033 West Van Buren Street, Chicago 7, U.S.A, 


DISTRIBUTORS IN U.S, AND POSSESSIONS 
AUTOMATIC ELECTRIC SALES CORPORATION 


1033 West Van Buren Street, Chicago 7, U.S.A. 
Sales Offices in All Principal Cities 


AFFILIATED MANUFACTURERS 


Phillips Electrical Works Limited - - - - ~~ - Brockville, Ont. Canada 

Automatique Electrique, SA, + - . - 6 2 2 eee Antwerp, Belgium 

Autelco Mediterranea, SAT.AP. ----...-.. - + Milan, Italy 
e 


GENERAL EXPORT DISTRIBUTORS 
INTERNATIONAL AUTOMATIC ELECTRIC CORPORATION 


1033 West Van Buren Street, Chicago 7, U.S.A. 


e 
EUROPEAN GENERAL OFFICE LONDON FINANCIAL AGENTS 
INTERNATIONAL AUTOMATIC OVERSEAS, 8.4. THEODORE GARY AND COMPANY LONDON 
Brussels, Belgium London, England 
7 


REGIONAL DISTRIBUTING COMPANIES AND REPRESENTATIVES 


ARGENTINA, URUGUAY AND PARAGUAY COLOMBIA 

Luis Pitigliani Cia. Industrial de Teléfonos, S.A, 

25 de Mayo 489, Buenos Aires, Argentina Apartado Aereo 3968, Bogota, Colombia, S.A. 
AUSTRALIA INDO-CHINA, THAILAND, BURMA, INDIA, 


MALAYA, PAKISTAN AND INDONESIA 


Automatic Electric Telephones Limited 1K, Berrington 


Box 1883 K. G.P.0., Sydney, Australia 231/5:Soi Sarasin Lane 


BELGIUM, LUXEMBOURG, FRANCE AND Bangkok, Thailand 


SCANDINAVIA 


ITALY 
Automatique Electrique, S.A. Auteleo Mediterranea, $.A.T.A.P. 
22 Rue du Verger, Antwerp, Belgium Via Bernina 12, Milan, Italy 
BRAZIL MEDITERRANEAN AREA AND NEAR EAST 
Automatic Telephones Limited of Brazil International Automatic Electric Sales 
194 Avenida Franklin Roosevelt Company, S.P.A, 
Rio de Janeiro, Brazil Via di San Basilio 41, Rome, Italy 
NETHERLANDS 
CANADA THERLANDS 


Automatique Electrique, S.A. 
nate: Huygenstraat 6 
284 King Street West, Toronto, Ontario, Canada The Hague, Netherlands 


Automatic Electric (Canada) Limited 


Other Sales Representatives and Agents Throughout the World 


Cireular 1704 ¢ Printed in U.S.A, © 5M—MERIT 
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“Facts are stubborn things” —sMoLLETT 


AUTOMATIC @ ELECTRIC 


Originators and Developers of the Strowger Step-by-Step “Director” for Register- 


Sender-Translator Operation ... Machine Switching Automatic Dial Systems 


Makers of Telephone, Signaling and Communication Apparatus Electrical Engineers, Designers and Consultants 


1033 WEST VAN BUREN STREET CHICAGO 7, U.S, Ay 


Circular 1690 March |, 1946 


STROWGER FACTS 


N THEIR QUEST for better service for their subscribers and 
more efficient operation of their exchanges, many Independent telephone 
companies are facing. or will shortly face, a question of utmost import- 


ance to their future progress and prosperity. That question is: 
“What type of automatic central office equipment shall we adopt?” 


The importance of this question is clear. Once a choice has been made for 
any exchange, the operating company must live with it, for good or bad, 
over a long term of years. Hence a sound decision calls for the most 
careful study of such facts as are known, or can readily be ascertained. 


about the various types of equipment the company might wish to consider, 


In making its studies, the operating company will do well to distinguish 
clearly between facts which are supported by adequate experience. and 
claims which relate to the unknown or unproved. The importance of this 
lies in the financial risks which are involved in decisions based on 


unproved assumptions. 


This is a booklet of facts about Strowger Automatic Telephone Equip- 
ment. The statements it contains are drawn from the experience of 
hundreds of Independent telephone companies whose use of Strowger 
equipment extends over more than fifty years. We believe they will help 
other companies arrive at a sound answer to the question that so many 


of them now face. 
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@ ar LIncoun, nNeBRaska 
College View Office of the large multioffice network 


operated by the Lincoln Telephone and Telegraph Com- 


pany, users of Strowger Automatic equipment since 1905, 


PAGE 4 


FACT ONE  Strowger Automatic 
and the Independent 
Celephone Field 


TROWGER equipment is the only type of automatic tele- 
phone equipment which has successfully met, year after year, all the 
conditions of operation peculiar to the telephone business in the United 
States. in both large and small exchanges. and in single-office and multi- 


oftice networks, 


Beginning more than fifty years ago, Strowger equipment has served with 
outstanding success in hundreds of Independent telephone exchanges 
located in all parts of the country, and operating under the widest variety 
of conditions, It is the only type of automatic equipment available to 
Independent companies which has this extensive background of develop- 


ment and use, 


Strowger installations for Independent companies are serving successfully 
in such diverse types of situations as the multi-office networks of Fort 
Wayne, Long Beach, Tampa. and Lincoln: unattended automatic 
exchanges in over 500 towns and villages in all parts of the country: and 


scores of single-oflice exchanges of “in-between” size. 


The telephone company that adopts Strowger equipment has complete 
assurance that that equipment will meet the particular needs of any 
exchange which it operates. Experience has removed all uncertainty, 
and with it all financial risk involved in experimentation with equipment 


which is unproved in the Independent field. 
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@ A1 Lone Beacn, CALIFORNIA 


Strowger Automatic in Termino Office of the Long Beach 
multi-office network, operated by the Associated Tele- 


phone Company, Limited. 


FACT TWO  Strowger Automatic 
and Durability 


T IS A WELL-ESTABLISHED fact in the history of Strowger 
Automatic development that Strowger equipment has invariably lasted 


longer than any estimate made at the time of installation. 


There are in service today among Independent companies many Strowger 
Automatic exchanges which were installed twenty five to thirty years ago 
and which are still meeting modern service standards at a cost for 
maintenance and operation which compares favorably with that of recent 


installations, 


But Strowger Automatic equipment being made today is considerably 
better than the Strowger equipment which was built years ago. Better 
materials, more exactly fitted to the requirements, are now available, and 
these are being shaped and assembled by improved methods unknown a 
few years ago. It is therefore safe to predict that Strowger equipment 


now being produced will last even longer than that installed in the past. 


Length of service is a real and important factor in the cost of any tele- 
phone equipment. The company that adopts Strowger knows in advance 
what that cost factor will be. and only Strowger has the background of 


use in the Independent field upon which such knowledge can be based. 
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I AT BLOOMINGTON. 


ILLINOIS 


Largest of the several Strowger Automatic ex: 


thanges 
operated in Illinois hy the 


Illinois Telephone Company, 
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FACT THREE Strowger Equipment 
and Maintenance 
Costs 


HE LOW maintenance cost for Strowger Automatic equip- 
ment is a matter of record among the scores of Independent companies 


which have used this equipment under varying conditions for many years. 


From the beginning of its development, Strowger equipment has been 
deliberately designed so that the few parts that may normally be expected 
to wear out with long continued use, such as wipers and wiper cords, 
can be quickly and easily replaced at a very low cost for labor and 
materials and without interruption to service. Moreover, no new design 
or device is ever incorporated into Strowger equipment without being 
first subjected to exhaustive tests to determine its durability under actual 


conditions of operation. 


The records of Independent telephone companies operating Strowger 
equipment provide all the facts that any company needs to be able to 
predict Strowger maintenance costs in advance, Only Strowger equip- 
ment has been in service in the Independent field for a long enough 
period of time, and under a wide enough variety of conditions. to provide 
such records. The company that adopts Strowger equipment thus avoids 


all financial risks entailed by unpredictable maintenance costs. 
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@ Ar samestown. New vork 


Besides this large Strowger Automatic installation, the 
Jamestown Telephone Corporation opera imi 
: se ‘ 


FACT FOUR Strowger Automatic 
and Adaptability 


HE WIDESPREAD use of Strowger equipment throughout 
the Independent field embraces all varieties of service and operating condi- 
tions, It is significant that Strowger is the only automatic telephone 
system which has proved its ability to meet all of them with complete 


success, 


Many service and operating requirements that exist in the Independent 
field are peculiar to that field. In no other operating area in the world 
are the requirements so varied and so complex. Beginning with the early 
vears of this century, the development of the Strowger system has kept 
step with the growing needs of Independent companies. Over the years 
methods have been developed for handling all types of party line working. 
service to private branch exchanges (manual and automatic), paystation 
service, measured service, and for meeting the wide range of other needs 
in exchanges of every size. from small unattended rural exchanges to 


large multi-office networks, 


The adaptability of Strowger equipment to every need of the Independent 
field is therefore not a matter of guesswork or assumption, but of proved 
fact. With no other automatic system has this adaptability been estab- 


lished by widespread and long continued use. 
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€ AT FORT WAYNE, INDIANA 


Strowger Automatic equipment in the Fort Wayne multi- 
office exchange of the Home Telephone and Telegraph 
Company. 
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FACT FIVE Strowger Automatic 
and Hexibility 


OR MANY telephone companies, the postwar years will be 
years of unprecedented growth. Small communities will grow into large 


towns: towns will become cities: service demands and traffic will increase. 


Strowger Automatic is the only automatic telephone system whose basic 
design permits easy growth by a simple step by step process of expansion. 
Standard frames, shelves, and switches are assembled to meet specific 
initial requirements with full provision for growth, To expand the 
exchange, you merely slip new switehes into place. For further growth, 
you simply add new shelves or new frames. with equipment as needed. 


In all cases. the original equipment remains unchanged. 


This same quality of flexibility is equally valuable in meeting changing 
trafic conditions. Strowger switches. small and interchangeable. ean be 
quickly and easily shifted from one frame to another, or from one 


exchange to another, as changes in growth or traflie may require. 


When your choice is Strowger, you know that your exchange will be 
able to grow as it needs to grow—or change as it needs to change—at 
minimum cost and without disturbance to existing service or equipment. 
Strowger is the only automatic equipment which has proved this capacity 
for easy growth and change. 
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8 AT MIDDLETOWN, NEW YORK 


The Orange County Telephone Company uses Strowger 
Automatic not only in Middletown, but in many outlying 


exchanges as well. 
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FACT SIX Strowger Automatic 
and Coll Service 


HE FAST growing importance of toll service in all parts of 
the country makes it imperative that new automatic central office equip- 
ment be selected with the view to its adaptability to present and future 


toll network developments. 


In this field of development, Strowger Automatic has a background of 
widespread use approached by no other type of automatic equipment. 
Beginning as early as 1910. Strowger principles have been applied to 
automatic dialing over toll lines. Today, in scores of networks throughout 
the country, Strowger equipment permits the operator at an originating 
exchange to dial direct to subscribers at distant points, either direct or 
through automatic tandem exchanges. It may also be arranged on a 
“Director” basis to provide digit translation to meet the requirements 


for universal code numbering of destination points. 


Other Strowger toll switching developments which have proved their 
value through actual use include automatic toll boards for local and 
remote switching of toll cireuits: automatic toll dialing by a-e and voice 
frequency currents: and automatic toll ticketing for subscriber toll 
dialing. 

The company that chooses Strowger knows that its toll switching needs 
will be met, completely and economically. No other automatic equipment 


offers the assurance which this long experience brings. 
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a AT MANKATO, MINNESOTA 


wger Automatic equipment in the headquarter 


xchange of the Mankato Citizens Telephone Company 


FACT SEVEN Strowger Automatic 


and Production 
Cechniques 


HE ENGINEERING and manufacture of automatic tele- 
phone equipment to meet the complex requirements of the Independent 
field cannot be accomplished merely by bringing together materials. tools 
and workmen. Only time can develop the proper techniques and the 


experienced staff necessary to guide and direct the various processes. 


As originator and parent manufacturer of Strowger equipment, Automatic 
Electrie Company is the only maker of automatic telephone equipment 
for the Independent field which has had continuity of organization— 
development, engineering. production, and installation—for over fifty 
years. At all times throughout this long period. the preponderance of 
organization personnel has been that of people experienced in the design, 
engineering and production of automatic equipment for the service of 


Independent telephone companies. 


The Independent telephone company that chooses Strowger therefore 
avoids the hazards that are inevitable with unproved production tech- 
niques or new and inexperienced engineering and production personnel. 
Only Automatic Electric has the background of proved techniques which 
assure satisfactory performance under actual conditions of service in the 


Independent field. 
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€ AT BRISTOL, ENGLAND 


One of the early installations of Strowger equipment 
made under the Strowger standardization program of 


the British Post Office, 


FACT EIGHT Strowger Automatic 
and the World 
Picture 


UTomATiC telephone exchanges throughout the United 


States — both Independent and Bell — are predominantly Strowger. 


But it is not only in the country of its origin that the Strowger system has 
achieved this predominance of use. Beginning shortly after the turn 
of the century. the leading telephone administrations throughout the 
world became interested in the Strowger System, studied it and adopted it. 
Today the telephone systems of most of the world’s important cities are 


partially or wholly converted to Strowger working. 


In Great Britain. the British Post Office, after the most exhaustive studies 
and tests. adopted Strowger equipment for use in all its public exchanges, 
including the London metropolitan network, The government operated 
telephone systems of Australia, South Africa, various countries in con- 
tinental Europe, and most of the Canadian provinces, have also stand- 
ardized on the Strowger System for both large and small exchanges. 
Strowger equipment is also used in such representative cities as Van- 
couver, Winnipeg, and Toronto. Canada: Honolulu, Hawaii: Buenos 
Aires. Argentine: Sao Paulo, Brazil: and the principal cities of Venezuela. 


Colombia. Uruguay and other Latin-American countries. 


Independent telephone companies that use Strowger equipment thus have 
the assurance that comes from general acceptance among the world’s 


foremost telephone companies and administrations. 
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& AT ST. PAUL, MINNESOTA 
Strowger Automatic service beg this multi-office 
exchange in 1914, when i operated by the Tri 
Telephone and Teleg chp Compa 


FACT NINE Strowger Automatic 
and the User 


\ THE LAsT analysis, it is the telephone user who places 
the stamp of approval or disapproval on telephone equipment, Close 
observance of this principle has been the guiding thought throughout the 


development and application of the Strowger Automatic system, 


Wherever Strowger equipment has been installed. throughout the Inde- 
pendent field and elsewhere, it has set a standard of service by which 
other equipment is judged. “Service as good as Strowger” has been the 
goal of other types. “Service better than Strowger” has never been 


achieved. 


Telephone users like Strowger dependability—its unfailing operation 
under all conditions. They like its speed and directness—its instant. 
accurate response to the user’s wishes. And they like its uniformity— 
its ability to meet the highest standards of performance at any hour of 


the day or night. every day of the year. 


Strowger equipment is the only automatic equipment which has been in 
service in the Independent field for a long enough period of time and 
under a wide enough variety of conditions to establish this record of 
continuously satisfactory service to users. The company that chooses 
Strowger therefore takes no chances with public approval. It avoids all 


risks which are inevitable in the use of unproved equipment. 
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AT NORFOLK, VIRGINIA 
The Norfolk Strowger Automatic exchange, installed in 


1919, was the first conversion to be made in the compre- 


hensive Bell program for the use of Strow ger equipment. 


What These 


STROWGER FACTS 
Mean to You 


HE IMPORTANCE of the Strowger Facts outlined in the 
foregoing pages lies in their sharp distinction between costs and_per- 
formance that are known and those that are unknown. The choice of 
Strowger equipment is supported by the knowledge that comes from long 


successful use in Independent exchanges of every size. 


Since Strowger is the only automatic equipment which has had such wide- 
spread use among Independent companies, the choice of any other type 
involves uncertainty of performance and unpredictable costs for main- 
tenance, operation and depreciation. The resulting risks, financial and 
otherwise. must be taken by the operating company, its stockholders and 


its subseribers. When the choice is Strowger. no such risks are involved. 


For further facts about Strowger Automatic equipment and its application 
to specific exchanges or networks, we invite consultation with our service 


representative in the field or at our Home Office. 


AUTOMATIC @ ELECTRIC 


Originators and Developers of the Strowger Step-by-Step “Director” for Register-Sender- 
Translator Operation ... Machine Switching Automatic Dial Systems 


Makers of Telephone, Signaling and Communication Apparatus . . . Electrical Engineers, Designers and Consultants 


DISTRIBUTORS IN U. S. AND POSSESSIONS 
AUTOMATIC ELECTRIC SALES CORPORATION 


1033 West Van Buren Street, Chicago 7, U.S.A, 


GENERAL EXPORT DISTRIBUTORS 
INTERNATIONAL AUTOMATIC ELECTRIC CORPORATION 
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MAKERS OF TELEPHONE AND SIGNALING APPARATUS 
ELECTRICAL ENGINEERS, DESIGNERS AND CONSULTANTS 
1033 WEST VAN BUREN STREET CHICAGO, U.S. A. 
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TELEPHONE SYSTEMS 


AUTOMATIC ELECTRIC COMPANY 


MAKERS OF TELEPHONE AND SIGNALING APPARATUS 
ELECTRICAL ENGINEERS, DESIGNERS AND CONSULTANTS 


1033 WEST VAN BUREN STREET CHICAGO, U.S.A. 








F the more than forty million telephones in service in th: 


world today, over one-half are “automatic” telephones — that is, they are con 
nected to central offices in which the connections between lines are completed 


by switching mechanisms under the control of dials on the users’ telephones. 


( 


Today, about 75° of all automatic telephones in the world use the Strowger 


Automatic, or “step-by-step”, system — the outgrowth of an invention which dates 


hack to 1889, 


Automatic Electrie Company is the originator and parent manufacturing and 
development organization for the Strowger Automatic system. For fifty years. 
this company and its licensee companies in various parts of the world have heen 
steadily developing and improving the Strowger system and adapting it to the 


rapidly growing needs of business and society, 


EARLY STROWGER DEVELOPMENT 


In 1892. the Strowger organization developed and installed the first automatic 


telephone installation ever to be placed in service — at La Porte, Indiana, U.S. A. 


This was followed by other Strowger Automatic exchanges varying in size from 


a few dozen lines to several thousand lines in scores of towns and cities throughout 


the United States, 


As a result of this early experience, a basic design was evolved, which, while 


remaining unchanged in principle, has proved so sound and so flexible in applica- 


tion that it has met the most exacting tests of service and economy wherever it 
has heen used, 


\s the demands for telephone service continued to grow and the operating require- 
ments 


Hecame more complex, the company s engineers systematically attacked the 


A roblems of adapting has} a ae + ys 
‘ problems of adapting basic Strowger principles to new conditions and of providing 


‘ he many service and Operating features that are now accepted and standard in 
Any modern automatic tele phone exchange, They not only succeeded in meeting 


these requirements i j . : 
ese requirements, but did so in such a way that service to the user was im- 





2 MORE THAN FIFTY YEARS 
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proved as well. Thus, within a few years after the installation of the first auto- 


matic exchange —and long before other manufacturers began to show serious 
interest in the new method — they had arrived at a permanent solution of the 


basic problems of automatic telephony. 


STROWGER WORLD EXPANSION 


With this success as a background, it was inevitable that telephone operating 
administrations outside of the United States should become interested in the 
advantages of Strowger equipment. The system made its first appearance abroad 
in London in 1898 — an exhibit switchboard of 200-line capacity. A year later, 
the German Post Office purchased a 400-line system which they installed for public 
service in Berlin, These two installations were the earliest forerunners of the 


world penetration that was soon to come. 


Canada, Cuba and Australia were among the first countries to recognize the mani- 
fold benefits of the Strowger system and to adopt it on a widespread scale. 
Argentine, India and New Zealand soon followed. For many years, all of the 
Strowger Automatic equipment installed in those countries was manufactured 


and installed by Automatic Electric Company. 


Beginning in 1909, leading telephone manufacturers and telephone administra- 
tions throughout the world, foreseeing the inevitable trend towards automatic 
telephony, acquired licenses to manufacture the Strowger-type system under 
Automatic Electric Company patents. These licensees now include companies in 
the United States, Canada, England, Germany, and other countries. Automatic 
Electric Company and its subsidiaries and immediate affiliates also have factories 
for Strowger engineering and manufacture in the United States. Canada. Belgium 


and Italy. 


Today, the leading telephone administrations throughout the world use Strowger 
Automatic equipment as standard, and the telephone systems of most of the 


world’s important cities are partially or wholly converted to Strowger working. 
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Notable examples of this widespread use are the many hundreds of large and 
small exchanges in the United States. including both Independent exchanges 
and those operated by the companies comprising the Bell System. Among these 
are the networks of such well-known cities as Philadelphia, Los Angeles, Minne- 
apolis, St. Paul, and Dallas. A large and increasing portion of the automatic 


telephones operated by the Bell companies are on the Strowger system. 


In Great Britain, the British Post Office, after the most exhaustive studies and 
tests, standardized on the Strowger system and is using it exclusively both in 
London and in scores of provincial cities. The government-operated telephone 
systems of Australia, South Africa and many of the Canadian provinces have also 


standardized on the Strowger system for both large and small exchanges, 


Other cities using Strowger-type equipment include Vancouver, Toronto and 
Winnipeg in Canada; Buenos Aires. Rosario and Cordoba in Argentine; Sydney 
and Melbourne in Australia; Havana. Cuba: Honolulu and Manila in the Pacific; 
Berlin and other principal cities in Germany: Shanghai, Nanking, Foochow, and 
other cities in China; Tokyo, Yokohama, Osaka. and other cities in Japan; Sao 
Paulo and Petropolis in Brazil: and the principal cities in Venezuela, Colombia. 
Uruguay, and other Latin American countries, Strowger equipment is also in use 


throughout the Panama Canal Zone. 


ADVANCES IN ENGINEERING TECHNIQUE 


Since the earliest days of Strowger development, Automatic Electric Company has 
maintained one of the most efficient research and development laboratories in the 
world —with a staff skilled and experienced in the broad field of telephone 
communication, and particularly in the technique of automatic switching. During 
the years of world expansion in the use of the Strowger system. the Automatic 


Electric technical staff has steadily continued its work of perfecting the apparatus. 


Increasing its efficiency. and extending its scope of usefulness. To attempt to list 





the many thousands of refinements they have added and are adding year after 
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year would be fruitless, but it will be interesting to note a few of the outstanding 


principles which they have developed and which have hecome permanent features 
of the Strowger system wherever it is used. Among these are automatic trunk 
selection, automatic intermitient ringing, revertive ringing tone, toll line dialing, 
unattended rural exchanges, private automatic exchanges. and interconnections 
in multi-oflice areas. They have also pioneered in the adaptation of automatic 
principles and technique to the switching of toll traffic both in local areas and 


over long distance circuits extending through other exchanges. 


\n especially significant step in the development of Strowger technique was the 
invention of the Strowger “Director” —a combination of standard Strowger 
components especially designed to meet the traflic and service conditions of large 
metropolitan multi-oflice areas on an economic basis. It was this development 
that was especially influential in the decision of the British Post Office to adopt 
Strowger equipment for use in the large and complex network of offices in the 
Greater London area. Conversion of this network on a Strowger Director basis 


is already well advanced, 


The same experience and technique that have grown out of the work of Automatic 
Electric engineers in the field of telephone communication are also being suecess- 
fully applied to the solution of electrical control problems in business and industry, 
Industrial plants. for example. use Strowger principles and apparatus in a wide 
variety of ways in the control and supervision of industrial production processes. 
Automatic Electrie engineers are also meeting many requirements of the War 
and Navy departments of the United States Government for intricate electrical 
control devices for defense purposes. In the field of aviation. too, the increasing 
size and complexity of aircraft and the problems of airport and airways control 
have steadily increased the need for electrical control technique. Here again, the 


experience and skill of Automatic Electric engineers are finding increasing use. 
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ADVANTAGES OF THE STROWGER SYSTEM 





The specific henefits to be derived from the use of Strowger Automatic equipment 
are many and varied, but they may all be considered under two principal headings: 
namely. high quality of service to the user and economy to the operating 


organization. 


The first requirement for the success of any telephone system is satisfaction of the 
telephone user. Close observance of this principle has been the guiding thought 


throughout the development of the Strowger Automatic system. 


Simplicity and dependability of apparatus are important factors in quality of 
service, The basic Strowger equipment unit is a sturdy and compact electro- 
magnetic mechanism. fundamentally of the simplest construction, operating on 
the step-by-step principle under the control of relays. The trunking arrangements 
are all on a straightforward decimal basis. and the cireuit principles are very 
simple. Every component operates with a degree of speed. precision, aceuracy 
and uniformity whieh is unequalled in any other type of apparatus. In addition. 
hecause of its simplicity, the system is readily understood and satisfactorily main 


tained by anyone possessing a working knowledge of ordinary telephone principles. 


All Strowger components are designed and manufactured for long service and 
unfailing reliability, The long life of Strowger equipment is well-known wherever 
it has been used for many years. It is not uncommon to find Strowger exchanges 
that have been in continuous service for twenty-five to thirty years and that are 
still giving excellent service. With the greatly improved equipment available today. 
it is evident that depreciation and obsolescence in Strowger exchanges have heen 


reduced to an exceedingly low point. 


The flexibility of Strowger Automatic equipment is an important factor in its 
economy. The equipment is constructed and assembled in small self-contained 


units which are arranged to “jack-in” to the permanent wiring of the mounting 





shelves. Thus the equipment can be initially grouped in large or small quantities 





10 STROWGER EQUIPMENT NOW SERVES 





to meet the requirements of individual exchanges or networks, and at the same 


time the quantity of these switches can be readily increased or decreased or anv 


of the equipment shifted, as changes in traffie may require, 


Other advantages which may be important in specific exchanges under considera- 
tion include economy of floor space, improved transmission in both local and 
long distance circuits, simplicity of operation from the viewpoint of the subscriber 
(especially valuable in cosmopolitan districts), and adaptability of the equipment 


to highly specialized traflic and service practices. 


MEETS ALL CLASSES OF SERVICE 


At the present time, Strowger equipment is serving more than fifteen million 
telephones in all parts of the world. This widespread use embraces many different 
varieties of service and operating conditions and the Strowger system has met all 


of them with outstanding success. 


In addition to ordinary service between individual line subscribers, the Strowger 
system provides for service to private branch exehanges (automatic or manual), 
service to party lines with either selective or code signaling, calls to or from 
pay-stations, and calls on a flat-rate or measured-service basis, as desired. In addi- 
tion, Strowger equipment is available for the handling of short-haul or long 
distance toll calls on any basis desired by the operating administration, or to meet 
existing operating practices, There is a strong trend towards the greater use of 
automatic switching principles in setting up long distance calls, and the Automatic 
Elecric staff is prepared by long experience to make suitable recommendations for 


the methods best adapted to particular networks. 
PRINCIPLES OF APPARATUS DESIGN 


The Strowger Automatic system is based on simple and easily understood principles. 
The total number of lines in an exchange is divided and subdivided on a decimal 
basis. and selection of the desired line is accomplished by successive selection of 


groups and sub-groups, and finally by selection of the line itself. 
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The Strowger switch — basic unit em- 
ployed in this process of selection — is 
highly standardized in principle but 
exceedingly flexible in application. In 
} most Strowger exchanges, the Strowger 
| ’ hill switches include line finders. selectors and 
vill e il I. connectors. and each type is available in a 
wl L wide variety of modifications to meet the 
exact conditions of any particular ex- 
change. Various other types of switehes 
are also available as alternates to Strow- 
ver line finders. These include rotary 
line switches in various capacities, 
plunger type line switches, and — for 


small unattended exchanges — rotary 





type finder switches, 


Still another available type of equipment 

employs no Strowger switches. but uses 
relays only, This type of apparatus is based on a new and simple type of 
multi-contaet device known as the rotor relay. and. while adaptable primarily 
to small exchanges, is available on switchboards of any size and for any purpose. 
Having available this wide variety of standard apparatus, Automatic Electric 
engineers occupy the unique position of being able to supply the particular equip- 
ment that best meets the requirements of each exchange. As a result, their recom: 


mendations are based solely on the needs of that exchange and are unhampered 


by patent or manufacturing restrictions. 


AUXILIARY EXCHANGE EQUIPMENT 


Automatic Electric Company is prepared to supply not only automatic central 





office equipment and subseribers’ telephones of the most modern handset types. 
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but also all of the auxiliary equipment 
which is needed in a complete installation. 
In the typical case, this will include stor- 
age batteries, charging machines. power 
switchboards. distributing frames. and 
miscellaneous manual desks such as toll 
hoards, wire chief's test desks. informa: 


tion desks, ete. 


Toll switchboards are available either in 
the familiar “cord and plug” (or manual ) 
type or in the remote control type. as 


preferred, In the latter type. the actual 
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switching functions are performed by standard Strowger switches under the control 


of operators at simple keyset control positions. Strowger Remote Control Toll 
Boards are becoming increasingly popular in exchanges where toll traflic represents 


an important item of service and revenue. 


The Automatic Electric line of equipment includes also all types of manual switeh- 
boards, both magneto and central battery, in any desired capacity. and for either 


public exchange or private exchange service. 
ENGINEERING AND CONSULTATION SERVICE 


Automatic Electric Company is prepared to supply and install complete central 
office installations with all accessory equipment. and also to contract for complete 
construction of new exchanges including outside plant, in any part of the world 
where transport and local conditions permit. The Company is also prepared to 
arrange financing or assist in financing of installations that are planned on a sound 
economic basis. Strowger representatives are available for consultation in prac- 
tically every country in the world. and inquiries direeted to them will receive 


prompt and careful attention. 


AUTOMATIC ELECTRIC COMPANY 
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TYPICAL STROWGER USERS 


Listed below are a few of the many telephone operating organizations in the 


world to whom Automatic Electrie Company and its subsidiaries, affiliates, and 


licensees have supplied, or are supplying, Strowger Automatic telephone equipment. 


ARGENTINE 
United River Plate Telephone Company, Ltd 


UNITED STATES 
Over 180 Independent telephone companies 


Operating companies of the Bell System 
AUSTRALIA 


Post Office Department (Operates Strowger 


United States Government-—all departments 


CANADA 


British Columbia Telephone Company 


equipment in various important cities) 


PHILIPPINE ISLANDS 


Philippine Long Distance Telephone Company 


Alberta Government Telephones 
Manitoba Telephone System 


Saskatchewan Government Telephone System 


GERMANY 


Bell Telephone Company of Canads 
German Postal Administration (Operates Strowger- 


COLOMBIA 


Compania Telefonica Central 


type equipment in various important cities) 





ITALY 


Italian State Telephone Administration 


Compania Telefonica de Barranqui 


Compania Telefonica de Cartagena 


Compania Telefonica del Pacifico Societa Telefonica Interregionale Piemontese ¢ 


Bogota Telephone Company, Limited 


VENEZUELA 


Compania Telefonica de Venezuela 


BRAZIL 


Lombarda 
Societa Telefonica Delle Venezie 
Telefoni Italia Medio Orientale 


Societa Telefonica Tirrena 


CHINA 


Companhia Telephonies asileiry ‘ 
ompanhia Telephonica Brasileira Chinese Ministry of Communications (Operates 


Strowger equipment in various important cities) 


CUBA 


Cuban Telephone Company 


JAPAN 


Post office Department (Operates Strowger 


SANTO DOMINGO 


Cia, Dominicana de Telefonos C. por A equipment in various important cities} 


and telephone administrations in more than fifty other countries. 


TYPICAL OF THE WORLD'S WELL-KNOWN CITIES NOW BEING SERVED 
BY STROWGER-TYPE TELEPHONE EQUIPMENT ARE THE FOLLOWING: 


LONDON. MANCHESTER. BIRMINGHAM, and other principal cities of Great Britain; BERLIN, 


HAMBURG, MUNCHEN, and other principal cities of Germany: ROME, MILAN, TURIN, and other cities m 
Italy; BUENOS AIRES, Argentine; PHILADELPHIA, LOS ANGELES and ST PAUL, United States; 


SYDNEY and MELBOURNE in Australia; LISBON, Portugal; HAVANA, Cuba: HONGKONG: TOR. 
JOHANNESBURG, 





ONTO, WINNIPEG, and VANCOUVER, Canada; TOKYO and YOKOHAMA, Japan 
South Africa: BOMBAY and CALCUTTA, India 
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Principal Jelephone Products 


of AUTOMATIC ELECTRIC COMPANY 


Strowger Automatic Telephone Systems —Com- 
plete automatic central office equipment for ex- 
change areas of any size, from small towns to the 


largest metropolitan networks. 


Community Automatic Exchanges— Unattended 
Strowger units for small rural or suburban areas, 
with facilities for switehing into attended ex- 


changes. 


Remote Control Toll Boards 


Strowger principles to toll switching, resulting in 


An adaptation of 


simplification of operators’ equipment and greater 


economy of operating and toll circuit time, 


Private Automatic Exchanges ~~ Available in 


various capacities, with or without central office 


connections, and with facilities for special control 


services to meet the needs of the user, 


Manual Telephone Switchboards—A complete 
range of central battery and magneto types for 


publie and private exchange use. 


Telephone Instruments — Modern designs for 


automatic or manual exchanges, including the 
Monophone—the world’s most attractive and effi. 


cient handset telephone, 


Exchange Accessory Equipment Auxiliary ex- 
change and substation equipment, — including 
manual desks, testing apparatus, transmission 


equipment, and all accessories needed for the 
operation and maintenance of the modern tele 


phone exchange. 


Makers also of electrical control apparatus for industrial, engineering and public 


utility companies, telephone apparatus for railroads and pipe line companies, 


private telephone systems of all types, 


aireraft and airways control, ands] 











cetrical and communication devices for 


al communication epparatus for military 


and naval departments, 











AUTOMATIC @ ELECTRIC 


MAKERS OF TELEPHONE, SIGNALING AND COMMUNICATION APPARATUS 


ELECTRICAL ENGINEERS, DESIGNERS AND CONSULTANTS 






DISTRIBUTORS IN U. S. AND POSSESSIONS 






AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 West Van Buren Street, Chicago, U.S.A. 





Phillips Electrical Works Limited 


Automatique Electrique, SA. . . Pear Meng 
Automatic Telephone &Electrie Co, Lids; s —— 


Autelco Mediterranea $,A.T.A.P. 





Sales Offices in All Principal Cities 


ASSOCIATED MANUFACTURERS 


GENERAL EXPORT DISTRIBUTORS 







Montreal and Brockville, Canada 
Antwerp, Belgium 


Milan, Italy 






AUTOMATIC ELECTRIC SALES COMPANY, LIMITED 


Argentina 
Luis Pitigliani, 25 de Mayo 489, Buenos Aires 


Australia 
Automatic Electric Telephones Limited, Sydney 


Belgium 
Automatic Electric Sales Company, $, A., Antwerp 


Brazil 
Automatic Telephones Limited of Brazil, Sao Paulo 


Canada 
Canadian Telephones & Supplies Limited, Toronto. 
Branches — Montreal, Winnipeg, Regina, Van- 
couver, Brockville, Edmonton, and Calgary 


China 
Automatic Telephone Company of China, Shanghai 


Colombia 
Importaciones Automaticas Electricas de Colom- 
bia, S$.A., Bogota 


Egypt 
Automatic Electric Sales Company, S. A., Cairo 


Clroular 1675 


1027 West Van Buren Street, Chicago, U.S.A. 


ASSOCIATED DISTRIBUTING COMPANIES AND RESIDENT SALES REPRESENTATIVES 


Sales Representatives and Agents Throughout the World 


India 
Automatic Telephone & Electric Co, Ltd, Calcutta 


Italy 
Autelco Mediterranea S.A.T.A.P., Milan 


Japan 
Automatic Telephones, Limited, of Japan, Tokyo 


Mexico 
Efrain Campos N., Madero 42, Mexico, D.F. 


Netherlands East Indies 
H. S. Janes, c/o N, V. Industrieele Mij. Gebr. van 


Swaay, Katja 2—Wetan 80A, Bandoeng, Java 


Philippine Islands 
Automatic Electric Sales Company, Limited, Manila 


Turkey 
L, Deroisy, c/o Messrs. Kemal Halil Tanir, Meb- 


met Rifat Yalman & Co, Tatko Company, Op- 
posite Taksim Garden, Istanbul 


Yugoslavia 
Auteleo A.D, Belgrade 
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